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EDITORIAL 


THE SOVIET PLAN FOR 
ATOMIC ENERGY CONTROL 


In recent months, we have often heard—and spoken— 
of the “Russian plan” as an alternative to American pro- 
posals for the control of atomic energy. This, however, 
was a misnomer. Until June 11, there was no “Russian 
plan” for the control of atomic energy, but merely a 
proposal for a convention outlawing atomic weapons with 
the vague suggestion of a control and enforcement system 
to be evolved at some later date. 

In speeches by Molotov and Gromyko, the Soviet idea 
of the control system became somewhat clearer, but only 
from the negative side: this system was not to include 
ownership of materials, or management of plants, or 
cooperative research and developmental activities, but was 
to be restricted to inspection. Inspection was not to be 
“unlimited,” it was not to include, for example, aerial 
surveys. 

However, all positive aspects of the inspection system 
remained in the dark. Gromyko could not offer a definite 
answer even to the question as to whether the inspectorate 
would be international or national in composition. 


A DELAYING 


Thus, something that begins to look like the timid 
outlines of a true control plan, began to emerge from the 
Soviet. If Mr. Gromyko’s June 11 proposals had been 
offered a year ago, in answer to the plan presented at 
that time by Mr. Baruch, they would have provided a 
legitimate reason for rejoicing and some hope for the 
successful completion of the control negotiations. 

However, the fact that the first real Soviet counter- 
proposal comes a year after the negotiations have begun, 
makes optimism out of place. It is difficult to believe that 
it took the Soviet leaders a whole year to begin to under- 
stand the first things about atomic energy and the ele- 
mentary requirement for its effective control. 

Suspicion cannot be avoided that new Soviet pro- 
posals are made only when general resentment at the 
negative attitude of the U.S.S.R. threatens to hasten a 
final showdown, and are only intended to drag the nego- 
tiations out as long as possible. 

Assuming that these are delaying tactics, they raise 
questions as to their purpose. Is the delay because the 

Russians do not want international 
control or because they do not believe 





ACTION? 


On June 11, apparently upon re- 
ceipt of new instructions from home, 
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tude towards “capitalist” nations. Therefore, every step 
they make towards the implementation of the principle 
of international control is done with the greatest reluc- 
tance, after prolonged deliberations and vacillations, and 
perhaps even internal struggles between the more and 
the less enlightened elements in the Soviet hierarchy. 


SOVIET TIMING 
TOO SLOW 


Which of the two interpretations is correct, we do not 
know and we don’t think anybody outside the U.S.S.R. 
knows. What is certain, is that this dribble of Soviet 
concessions, interrupted by long months of perfectly exas- 
perating repetition of the same often totally meaningless 
phrases which make real “give and take” negotiations 
impossible, has produced an atmosphere of suspicion and 
hopelessness. 

This could have been averted by a faster timing of 
the same proposals. Using Mr. Baruch’s language, it took 
the Soviet Union six months to say the “B” of inspection 
after the “A” of international control. It took another 
six months to add the “C” of international inspectorate 
and the “D” of cooperative international research. 

How long will it take the U.S.S.R. to spell out the 
whole alphabet of an effective international control mech- 
anism? Is there any hope that this could be achieved 
within the time which remains before the atomic armament 
race will destroy the last chances of reconciliation? 

The Soviet Union has still travelled only a small part 
of the road to a truly effective international control. The 
next question which they will have to answer, however 
much they might like to avoid it, is “what do you sug- 
gest doing about illicit uranium mining and processing?” 

Mr. Gromyko has pretty well spelled out what must 
be inspected from the mine to the finished product, in the 
field of “legitimate” production of fissionable materials. 
But does the Soviet Union propose to rely entirely on 
national governments in reporting the number and loca- 
tion of mines and plants? 

This proposal would be as obviously unrealistic as the 
reliance on a convention outlawing atomie bombs. Here is 
where extensive aerial surveys of mining, and “snooping” 
in establishments officially unrelated to atomic energy, 
will have to come into the picture. 

How long will it take the Soviet Union to concede that 
some such highly disagreeable provisions are inevitable 
in a control system based entirely on inspection? 


MANAGEMENT MAY BE 
THE LESSER EVIL 


If and when the Soviet Union arrives at this stage, 
it may begin to dawn on her why some scientists in 
America—without being in the service of vested coal or oil 
interests—have suggested the limitation of the production 
of atomic fuels to a level excluding large scale power 
production. 


Perhaps she will realize that this limitation would 


greatly facilitate inspection and incidentally keep the 
margin between atomic disarmament and full atomic pre- 
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paredness immensely wider than it can be if each nation 
is allowed to accumulate unlimited stocks of atomic fuels 
for power production. 

Furthermore, will the Soviet Union, at this stage of 
spelling out the alphabet of atomic control, understand 
why Messrs. Lilienthal, Oppenhemmer, Winne and Thomas 
have discarded the idea of control by inspection in favor 
of control by ownership and management? 

Will the Soviet’s next step be the reluctant concession 
that it is less distasteful to engage in common exploita- 
tion of atomic energy with the hated and suspected capi- 
talist system, than to allow the agents of this system to 
fly freely over a large part of the Soviet territories and 
look at will into Soviet laboratories and plants? 

Will she understand that managerial control has not 
been devised as an opening wedge for capitalist penetra- 
tion into socialist economy, but as a provision for minimum 
interference by the atomic energy control agency with the 
diverse economies of individual countries? 


TWO ECONOMIC SYSTEMS 
OR TWO ARMED CAMPS? 


Proposals of the type of those made by Gromyko on 
June 11 rekindle the feeble hope that the Soviet Union 
may be advancing—desperately slowly, but still advancing 
—on this road to understanding. But unless the progress 
is accelerated, it my fail to keep pace with the rising tide 
of impatience and disappointment. It must be in the 
interest of the Soviet Union to stem this tide more rapidly 
and more effectively than it has done heretofore. It is 
difficult to judge how much the mutual mistrust originating 
in existing atomic armaments on the one side and the 
striving to come into possession of such armaments on the 
other, has already contributed to the separation of the 
world into two camps. At present, the most ostensible 
cause of this estrangement lies in the economic field— 
in the division between the sphere of economic cooperation 
of the Western powers, and the sphere on which the Soviet 
Union imposes its pattern of international economic colla- 
boration. This division of the world into two economic units 
is deplorable enough in itself, and full of danger for the 
world peace; but it perhaps could be overcome by an over- 
all economic cooperation between the two systems, if it 
were not for the simultaneously rising political enmity and 
mutual preparations for the protection of an illusory mili- 
tary “security” of the two spheres. Without the elimination 
of an atomic armaments race by international control, 
the two worlds which are shaping up now will be not 
merely two competing economic systems but two camps 
of enemies armed to the teeth and watching each other’s 
preparations in hysterical anguish. 

This is the light in which one must judge the statements 
such as the one by the British New Commonwealth group 
and the Parliamentary Atomic Energy Committee reprinted 
in this issue, which calls for a Big Three meeting to break 
the deadlock in atomic energy negotiations. 

The widening rift in the politico-economic structure of 
the world should not serve as a pretext for abandoning the 
attempt to stop the arms race through the establish- 
ment of international control of atomic energy. It makes 
the establishing of such a control all the more imperative. 


E.R. 























ORGANIZATION AND ADMINISTRATION 


OF THE INTERNATIONAL AGENCY 


David E. Lilienthal 


The following report is a condensed version of the statement 
made by Mr. Lilienthal before the Control Committee of the 
United Nations Atomic Energy Commission on June 2. Mr. Lilien- 
thal analyzes here the organizational and administrative aspects 
of the two great projects directed by himself—the Tennessee 
Valley Authority and the U. S. Atomic Energy Commission— 
showing the differences and similarities between such national 
agencies and the proposed International Control Agency. 


Perhaps the most useful thing I 
could do would be to discuss some of 
the problems with regard to the 
management, organization, and staff- 
ing of two large public undertakings 
of which I have knowledge, for an 
international agency in this field would 
be a public undertaking, though in- 
ternational rather than national in 
its genesis. The undertakings to 
which I refer are the United States 
Atomic Energy Commission and the 
Tennessee Valley Authority. 

There is perhaps a special point 
in discussing, by way of analogy only 
and in some respects by way of con- 
trast rather than similarity, the or- 
ganization and functioning of the 
United States Atomic Energy Com- 
mission. In the first place, of course, 
the subject matter is roughly the 
same subject matter as would concern 
an international agency in this field; 
at least, we may assume, generally 
speaking, that that is true, the sub- 
ject matter being atomic energy. In 
the second place, there is a special 
point, inasmuch as under the Com- 
mittee report of last December and 
under preceding proposals discussed 
with and before this Committee and 
other Committees of the same body, 
the physical enterprise, which is the 
subject matter of the Atomic Energy 
Commission’s work, would be subject 
to the terms of an agreement worked 
out and accepted by the various na- 
tions, after the adequate safeguards 
towards which we are all working had 
been agreed upon and put into effect. 
Therefore, the physical subject mat- 
ter of the Atomic Energy Commission 
of the United States has some rather 
direct bearing on the management 


problems of an international agency, 
when, as, and if created. 

There are some similarities be- 
tween an international agency and the 
United States Atomic Energy Com- 
mission, organizationally speaking 
and in other respects. There are also 
some striking contrasts and differ- 
ences. It may be that the differences 
will throw more light on your problem 
than the similarities. The chief dif- 
ference, perhaps, is in the purpose 
of the Atomic Energy Commission of 
the United States, as defined in its 
Charter; that is to say, the Act of 
the United States Congress, which 
confers jurisdiction and responsibility 
upon the Atomic Energy Commission 
of the United States. 


REDUCTION OF NATIONAL 
RIVALRIES ESSENTIAL 


The purpose of an _ international 
agency in this field, according to some 
views which have been presented to 
this Committee and other Commit- 
tees and according to a view to 
which I subscribed somewhat more 
than a year ago, is the elimination of 
national rivalries in the dangerous 
aspects of the development of atomic 
energy. That would appear to be the 
prime purpose of an _ international 
agency. When I say dangerous as- 
pects, I mean dangerous to the securi- 
ty and the peace of the world. 

The Atomic Energy Commission of 
the United States, however, does not 
have that purpose because, of course, 
its powers derive from the law-mak- 





ing body of a single nation rather 
than from the law-making bodies of 
the nations of the world. Its pur- 
pose and function is, of course, to 
develop atomic energy along lines of 
research, engineering improvements, 
and the production of fissionable mate- 
rials and weapons on behalf of the 
United States of America. It is, there- 
fore, clear, when studying this matter 
from an organizational point of view, 
that the contrast between a national 
commission and an international body 
stems from this basic difference in 
purpose. 

It is unnecessary for me to say that 
the people of the United States have 
indicated in the strongest terms their 
desire that an international system 
shall be worked out. In this connec- 
tion, resolutions have been passed 
looking toward the elimination of na- 
tional rivalries. Until that day comes, 
however, the Congress has also set 
up this national commission with the 
purpose of furthering atomic energy 
development within the United States. 


PRINCIPAL AMERICAN 
SITES DESCRIBED 


It has occurred to me that some 
of the points I seek to make in re- 
spect to the organization and man- 
agement of the United States Atomic 
Energy Commission might be some- 
what clearer if I were to refer to 
some of the physical installations of 
the Commission. Although this is a 
closed meeting, I shall not refer to 
any facts which are not wholly public 
at this time, nor shall anything else 
I say refer to any matters which, 
under this law, may not be spoken 
about quite freely. This map, upon 
which I will indicate the principal 
installations of the Commission, does 
give a sense of reality to the discus- 
sion of some of the policies of organi- 
zation and management which the 
Commission is pursuing. This map is 
a map of the United States, on which 
you will observe the points at which 
some of the principal installations— 
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not all 


of them—of the United 
States Atomic Energy Project are 
located, or are to be located. 


I might start with the point at 
which the bombs were made. This is 
the Los Alamos Laboratory, on top 
of a mesa in the mountains of New 
Mexico. At this point important re- 
search and development activities are 
going forward, particularly in rela- 
tion to the use of atomic energy for 
atomic weapon development and pro- 
duction. It is, of course, a principal 
and important point in the whole 
organizational pattern of the Atomic 
Energy Commission. 

Then, at this point in the eastern 
part of the State of Washington, 
which is in the northwestern part of 
the United States, on a very large 
tract of land, is the Hanford Pluto- 
nium Works. It is at this point that 
the United States has produced pluto- 
nium in the quantities required by 
the programme. This is a very ex- 
tensive physical installation. It cost 
many scores of millions of dollars. It 
was constructed in a relatively short 
period of time only by a very remark- 
able work schedule. It extends over 
a very large area of land, and it is 
now in operation. 

At Berkeley, California, are the re- 
search activities carried on for the 
Atomic Energy Commission of the 
United States by the University of 
California; here there are the radia- 
tion laboratories where fundamental 
research and development in this field 
is carried out. These are rather ex- 
tensive and very important activities 
in connection with the development 
of new knowledge, especially new 
fundamental knowledge in the field 
of nuclear research and development. 
A great deal of emphasis is placed 
by the Commission upon this and simi- 
lar laboratories 
country. 


elsewhere in the 


Coming to the Middle West, the 
inland empire of the United States, 
near Chicago, there is the Argonne 
National Laboratory. It is well known 
to you that in the laboratory, which 
was known at that time as the Metal- 
lurgical Laboratory of the University 
of Chicago, the first chain reacting 
pile in the world was developed and 
operated. This occurred for the first 
time on Dec. 2, 1942. The Metallurgical 
Laboratory, or the Argonne National 
Laboratory, as it was later called, 
was therefore appropriately the center 
of much of the continuation of re- 
search work in this field, both re- 
search in the fundamental nuclear 
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science involved and also research in 
improvements and in the very im- 
portant fundamental discoveries re- 
lating to the next steps in the devel- 
opment of atomic energy. 

These research efforts are carried 
on in and around Chicago, and the 
Commission is pressing an expansion 
and intensification of effort in that 
laboratory. This will take place on 
some four thousand acres of land re- 
cently acquired, or to be acquired, 
in the vicinity of the forest preserves 
of Cook County, Illinois, where one of 
the most important, if not the most 
important at the present time, types 
of work in fundamental research and 
development in the United States will 
be carried on. 


ATTEMPTS TO DRAW ON 
ALL RESEARCH SOURCES 


It has been our effort, as it was 
that of our predecessors, an effort 
that we have accentuated—and it 
certainly has a great deal of bear- 
ing on the problem of management 
of this Commission, to draw into this 
research field as many of America’s 
institutions of research in the physical 
sciences as is feasible. This calls for 
a high order of administrative ar- 
rangement. From the manager’s point 
of view, this is a different means of 
organization. It is much easier to 
have one very large laboratory than 
to seek to draw on and tap ail the 
resources and skills embodied in peo- 
ple and in the going institutions in 
the research field. But we have chosen 
to follow the latter route, thereby 
providing diversity, and carrying out 
our responsibility for the dissemina- 
tion of information and the train- 
ing of individuals in the United 
States who will know this new field. 

Therefore, at the Argonne National 
Laboratory we will have not simply the 
University of Chicago, not simply a 
national laboratory, though there will 
be such a laboratory, but we have 
there an arrangement of twenty-nine 
of the major universities and insti- 
tutes of the Middle West, whereby 
professors and graduate students in 
those universities, in the fields of 
physics and chemistry and _ other 
fields, will work in this very impor- 
tant laboratory in the Chicago area. 
These universities are located as far 
west as Colorado. They include uni- 
versities in Oklahoma, Kansas, Ne- 
braska, Minnesota, Iowa, and Mis- 





souri, as well as the somewhat nearer 
States of Wisconsin, Michigan, Ohio, 
Pennsylvania, Indiana, and Illinois. 
There are twenty-nine in all; I may 
have omitted some of the states. I 
shail want to revert to this adminis- 
trative mechanism again, because I 
think it may have some bearing upon 
the problem of diversity in calling 
upon all of the existing institutions 
and resources in research and learn- 
ing, rather than compressing within a 
government agency or a government 
laboratory all of the personnel and 
all of the technical resources avail- 
able, mind you, in the field of funda- 
mental research. 

Here in Tennessee, in the fields from 
which I come, more recently cer- 
tainly, is Oak Ridge, which is a place 
well known to you. It is here that 
the great separation plants described 
in the Smyth Report are located, 
plants which separate U-235. And 
there is here a laboratory known as 
the Clinton Laboratory, where funda- 
mental research work and research 
in process improvement, the develop- 
ment of methods, technology, metal- 
lurgy, and so on, is being conducted 
by a rather large staff of men and 
women. 

The Oak Ridge facilities also repre- 
sent a very large outlay of money, 
an outlay in excess of a billion Ameri- 
can dollars, representing by Ameri- 
can standards a very great, a mag- 
nificent, achievement from our point 
of view, in terms of construction 
under schedules that are quite re- 
kable, all the way from the tech- 
nology 


of plants and facilities never before 





ne 





to the speed of construction 


built. A good deal of work is going 
on there of a new kind as well. 


$500,000,000 EXPENDITURE 
CONTEMPLATED 


By way of indicating the scale of 
effort in the present atomic energy 
activities of the United States, if it 
can be measured somewhat by the 
expenditures the United States is put- 
ting into this undertaking, in round 
numbers. in the fiscal year which ends 
for us this coming June 30, the 
United States will have expended in 
he order of four hundred million 
dollars in a twelve-month period. The 
President’s recommendation, now be- 
ing considered by the Congress for 
the fiscal year beginning July 1, is in 
the order of five hundred million 
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dollars. This gives a rough idea of the 
scale of effort involved. 


ADDITIONAL SITES 
DESCRIBED 


There are two other geographical 
points in the United States where 
physical facilities are located that 
seem worthy of special mention. I 
should say at this juncture there are 
scores of other places in the United 
States which I shall, either for rea- 
sons of security of information or 
because they do not add anything to 
the organizational picture, omit. There 
are two other places that need men- 
tion. One is on Long Island, not far 
from here, at Camp Upton. Camp 
Upton was a United States Army 
camp, a reception center, I believe, 
during the war. It is a rather large 
tract of land on which a laboratory, 
which will be known as the Brook- 
haven Laboratory, is coming into be- 
ing. It, too, represents a departure 
from administrative methods in this 
respect: that, while it will be a na- 
tional laboratory, the responsible par- 
ties will be a group of nine of our 
leading Eastern universities, univer- 
sities whose names are known pretty 
well throughout the world, such as 
M.I.T., Cornell, Yale, Rochester, 
Princeton, Columbia, Harvard, Penn- 
sylvania, and Johns Hopkins. They 
are joined together in a non-profit 
corporation called “Associated Uni- 
versities, Inc.”, which is simply a de- 
vice for working together. Subject to 
the policies of the Commission, they 
will carry on largely fundamental 
research in this field, in which so 
much is to be known and so little is 
actually known at present of the na- 
ture of the forces within the nucleus. 

The Brookhaven Laboratory, which 
is presently in the process of recruit- 
ing personnel and which already has 
a substantial staff, will undertake 
the exploration of some fundamental 
questions that may open completely 
new vistas in this field in terms of 
fundamental knowledge. A consider- 
able budget will be required to com- 
plete the physical facilities required 
for this undertaking. 

Near Schenectady, New York, in 
close proximity with the works of the 
General Electric Company, one of 
the two or three major companies of 
the United States engaged in the 
manufacture of electrical equipment, 
there will be a laboratory of the 


Atomic Energy Commission known as 
the Knolls Laboratory. This labora- 
tory will be operated by the General 
Electric Company, a private corpora- 
tion, according to the policies of the 
Atomic Energy Commission of the 
United States and the purposes set 
out in the Act. Here there will be 
efforts to solve some of the funda- 
mental engineering problems, prob- 
lems of application in the field of 
power and other fields by a company 
that has had considerable experience 
in somewhat related fields. The prob- 
lems of metallurgy, heat transfer- 
ence, and some of the chemical prob- 
lems, et cetera, will be dealt with. 


REGIONAL ORGANIZATION AIDS 
NATIONAL ADVANCEMENT 


I should like to call your attention 
to a few of the characteristics of this 
United States undertaking which may 
or may not, by reason of analogy or 
difference, throw some light on how 
an international agency might oper- 
ate, bearing in mind again that, until 
there is international accord on this 
problem and international safeguards 
satisfactory to the nations of the 
world, the purpose of the United 
States Atomic Energy Commission is 
to maintain and, indeed, increase the 
pre-eminence of the United States 
of America in the field of the devel- 
opment of atomic energy and atomic 
weapons. 

This is the frank, candid, and de- 
clared purpose of this undertaking. 
I emphasize that because, obviously, 
the purpose of an international un- 
dertaking would be quite otherwise. 

You will note the diversity of lo- 
cation of facilities. I think this is 
a matter of some importance mana- 
gerially speaking. There is not just 
one very large laboratory, although, 
from a management point of view, 
especially in the absence of interna- 
tional agreement, a single laboratory 
would be a convenience to those of 
us who are responsible for manage- 
ment, because it would simplify, or 
appear to simplify, the problem of 
security of information. 

I should like to underscore, too, the 
emphasis upon regions. The United 
States is a large country, but, com- 
pared to the Western Hemisphere 
alone, it is not a large area. Com- 
pared to the world as a whole, it is 
a relatively modest portion of the 
earth’s surface. However, it is a large 
country when judged by the standards 


of management with which I have had 
any experience. Accordingly, instead 
ot seeking to operate this national 
undertaking wholly on a_ national 
basis, we have emphasized, as much 
as possible, these regional centers. 
There is a regional center about Oak 
Ridge. There is a regional center 
about the Argonne Laboratory at 
Chicago, about the Berkeley opera- 
tion on the West Coast, and at Han- 
ford and Los Alamos, potentially re- 
gional centers, and at the Brookhaven 
undertaking. Consequently, within the 
same country and under the same 
general responsibility, there is this 
effort to break these operations down 
on a regional basis. 

Indeed, we have made up our minds 
in the Atomic Energy Commission 
that we will appoint as field mana- 
gers of the major installations men 
of such stature and _ responsibility 
that they may manage those under- 
takings within their respective re- 
gions with a very great degree of 
autonomy, so they may be fitted into 
the local customs, the local resources, 
the habits, institutions, and ways of 
doing things, all of which are differ- 
ent in different parts of the United 
States—perhaps not as different as 
in different parts of the world, but 
quite different. It is the encourage- 
ment of diversity and regional dif- 
ferences within the United States that 
eems to us well worth promoting. 
This is an important principle of the 
Tennessee Valley Authority. I think 
it has some bearing on the problem 


of a world-wide organization. 


ACTIVITIES FITTED INTO 
EXISTING WAYS OF LIFE 


There is a third point in respect to 
the management of the United States 
Atomic Energy Commission’s opera- 
tions that I can mention. We have 
concluded that, although the statute 
or the law under which we operate 
makes it possible for the Government 
of the United States, as represented 
by the Atomic Energy Commission, 
to have control in detail over all as- 
pects of nuclear science, research, 
and development, we do not find it 
necessary within the United States 
that, subject to the policies of this 
law, everything be operated directly 
by tre Atomie Energy Commission. 
We have made an effort to fit this 
new activity, which is not only new 
scientifically but presents the possi- 
bility of a new industry to the world 
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—an activity which requires govern- 
ment control of the dangerous as- 
pects represented by physical prop- 


erties—into the existing United 
States institutions and the existing 
pattern and habit of doing things in 
the United States. 


Thus, research in the United States 
in the past has been conducted in 
various ways. Fundamental research 
has been primarily within the Univer- 
sities and private institutes, such as 
the Mayo Foundation of Rochester 
in the medical field and so on. 

Research in the United States has 
also been carried on in government 
laboratories, such as the National 
Bureau of Standards, or laboratories 
of the Department of Agriculture; re- 
search has also been conducted within 
private industry. 


It has not been our purpose to 
see how much of the existing way of 
doing things we could change, but 
rather how much, within the objec- 
tives, purposes, and limitations im- 
posed upon us, we could fit this new 
activity into the existing way of do- 
ing things. This is a very natural 
administrative consideration, a proper 
one, in my mind. However, it is one 
that has been somewhat obscured by 
inaccurate references to the very ex- 
traordinary and precedent-shattering 
aspects of this undertaking. It is 
true the scientific and engineering 
aspects are new and precedent-shat- 
tering, but it does not follow from 
that, in the opinion of the Atomic 
Energy Commission of the United 
States, that within the limitations of 
seeurity of information and others, 
the existing pattern of doing things 
in the field of research should not be 
pursued by one means or another, as 
far as possible, rather than the com- 
plete disruption of those existing ways 
of doing things. All of this is pred- 
icated upon national development; it 
is predicated upon limitations which I 
have described as security, or the re- 
quirements of secrecy; it is predi- 
cated, of course, upon the purpose of 
this Commission—to wit, the further- 
ance of atomic energy development 
for the United States of America. 

This does not mean that, when we 
call upon the Massachusetts Institute 
of Technology, a famed private insti- 
tution in the field of research and de- 
velopment in engineering, or the Gen- 
eral Electric Company, to carry on 
certain research and development work 
on our behalf through contracts or 
otherwise, this is turned over to these 
private agencies without limitations 
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being imposed. It is worthy of note, 
for example, that, under the premise 
of national rivalries, by which this 
law necessarily was passed, all the 
personnel employed by the Massachu- 
setts Institute of Technology, in carry- 
ing out research for the United States 
Atomic Energy Commission, or all 
the personnel employed by the Gen- 
eral Electric Company, a private com- 
pany, are subjected to the most rigid 
investigation concerning their loyalty, 
character and associations, and are ex- 
pected to, and in fact do, observe reg- 
ulations in respect to secrecy. This 
will continue, I have no doubt, until 
adequate international arrangements 
have been worked out. 


COMMISSION ENCOURAGES 
BASIC RESEARCH 


There is a fourth aspect to the or- 
ganization of the Atomic Energy Com- 
mission of the United States which 
may perhaps throw some light upon 
the difficulties of the problems of an 
international agency, only by analogy, 
of course. The Atomic Energy Com- 
mission could, if it chose, establish a 
rather complete overlordship, a com- 
plete control and management in de- 
tail of all phases of nuclear research 
relating to these matters, certainly 
to research and development. 

Broad governmental control by own- 
ership, operation, and management of 
physical facilities, which I have 
roughly described to you, is vested in 
this national Commission. It is our 
effort—and it is not a futile effort 
—to seek areas in which research and 
development by agencies other than 
the Atomic Energy Commission in the 
United States can be carried forward. 
It is not our purpose to make this ex- 
clusive jurisdiction as broad as possi- 
ble, but rather to make it only as broad 
as is necessary for the objectives 
stated. 

I think the radioactive isotope situ- 
ation for research is an example of 
this. Again, I say these are matters 
that are public and not secret. At the 
Oak Ridge installations, the Commis- 
sion has a radioactive isotope factory. 
In other words, it has a means of 
producing radioactive species, radio- 
active isotopes of a number of ele- 
ments that are very useful as tracers 
in research—research in industry, 
in the field of biology, in medicine, in 
therapy; perhaps research in the field 
of agriculture may prove to be the 
most important of all. 





It is my personal hunch that the 
value of research in the field of agri- 
culture, in the principles of plant 
growth, in the field of insect control, 
and how nature is able to transform 
the energy of the sun into energy 
available to man,—that the new 
knowledge made possible by these ra- 
dioactive isotopes such as carbon 14 
—may repay the people of the United 
States for their entire expenditure 
laid out for all the facilities thus far 
provided, which now total in value 
about 2% billions of dollars. In any 
case, these radioactive isotopes could 
be held exclusively by the Atomic 
Energy Commission. Research in vari- 
ous fields of agriculture, industry, bi- 
ology, and so on, could be held closely 
by the Commission and carried on only 
in its laboratories. We find no neces- 
sity for that in terms of the common 
defense and security and in terms of 
secrecy of information. That being so, 
we welcome the encouragement of re- 
search with these materials, which are 
presently supplied to more than 60 
agencies throughout the United States 
—universities, hospitals, and like in- 
stitutions—under contract. 


METHODS OF POWER 
DISTRIBUTION DISCUSSED 


In this same connection, some con- 
sideration might be given to the policy, 
as I understand it, that is expressed, 
or certainly implied, in the Atomic 
Energy Act of 1946, the United States 
Act, in respect to large power reactors. 

That is a reactor yet to be built, yet 
to be designed, but a reactor which 
will undoubtedly some day be designed 
and built, which may be capable of 
producing heat which can be trans- 
ferred to a, let us say, conventional 
steam turbine, and, by that turbine, 
produce electricity through a conven- 
tional generator. This large reactor, 
being dangerous in terms of security, 
would, on the proposals made, be de- 
signed, owned, and managed by the 
international agency. Similarly, and 
prior to that time, such a reactor--— 
if international agreement has not by 
that time been reached—such a large 
reactor, producing electricity, would 
be designed, owned, managed and op- 
erated by the Atomic Energy Commis- 
sion of the United States. 

But under the Act of Congress, it 
by no means follows that because the 
reactor itself must be kept under the 
ownership, management and operation 

(Continued on Page 231) 

















A CRITIQUE OF ARMY AND NAVY 
THINKING ON THE ATOMIC BOMB 


Bernard Brodie 


After compiling the summaries of Army and Navy Thinking on 
problems posed by the advent of atomic weapons which appeared 
in the June and July issues of the BULLETIN, Dr. Brodie prepared 
a critical analysis of these views. We reprint here in full for the first 
time with the permission of the Legislative Reference Service of 
the Library of Congress, Dr. Brodie's critique of Navy Thinking 
and an excerpt from his critique of Army Thinking. 


Especially cogent and significant 
in the foregoing synthesis of U. S. 
Navy authentic (but unofficial) views 
are the following four theses: 


the Navy’s plans for the future 
1 must cover at least two radically 
different but equally conceivable situ- 
ations—i. e., a war in which atomic 
bombs are used reciprocally on a sub- 
stantial scale and one in which they 
are not so used; 


the kind of force necessary to 

fight a war fifteen or more years 
hence would not necessarily be suit- 
able for one which might occur a good 
deal sooner; 


guided rockets of ranges meas- 
3 ured in thousands of miles can 
by no means be considered to be 
“around the corner”; and 

for shorter-range rockets like the 

V-2 or for bombing aircraft the 
fleet itself might provide ideal launch- 
ing platforms. 

Also persuasive is the argument 
that a fleet, especially when under 
way, is already a highly unattractive 
target for atomic bombs when com- 
pared with various targets ashore, 
and measures are feasible which will 
increase that relative immunity. On 
the other hand, the validity of some 
of the other arguments depends on 
certain unexpressed assumptions, 
which deserve at least to be pointed 
out. 

First, a major part of the Navy’s 
presentation seems to rest on the as- 
sumption that atomic bombs will re- 
main for a rather long time to come 
a very scarce and expensive commodi- 
ty of war. This assumption is re- 
flected most clearly in the idea that 
unescorted long-range bombing planes 
(i. e., carriers of subsonic speeds) 
will not be a sufficiently “reliable” 
means of delivering atomic bombs, an 
idea which implies that atomic bombs 


will remain too scarce to permit of 
any appreciable wastage. 


The same point is made by General 
H. H. Arnold, formerly commander 
of the U. S. Army Air Forces, who 
in his Third Report to the Secretary 
of War observes: “. .. the great unit 
cost of the atomic bomb means that 
as nearly as possible every one must 
be delivered to its intended target.”! 
General Arnold goes on to add that 
the very heavy bomber is as yet the 
only way to deliver the atomic bomb, 
but by insisting that it can be “cer- 
tain of success only when the user 
has air superiority”—which superior- 
ity would presumably depend largely 
upon vigorous fighter plane support 
of attacking bombers, the fighters be- 
ing inevitably of much lesser range 
than the latter—he leans towards 
concurrence with the contention that 
bombers operating from distant bases 
are not by themselves a sufficiently 
reliable means of delivering atomic 
bombs. 


CARRIER LOSS 


ANALYZED 


The point which is concealed in this 
reasoning and which must be clearly 
realized is that the degree of reliabil- 
ity necessary in any carrier depends 
on the number of atomic bombs which 
may be available to either belligerent. 
In fact, it is easy to demonstrate that 
if available in sufficient numbers, 
atomic bombs need not require nearly 
as “reliable” a means of delivery as 
ordinary bombs. The latter inevitably 
require a high degree of reliability, 
for such huge tonnages of ordinary 


1. See printed edition, dated November 12, 
1945, p. Ga, 


fy 
Bai, 


bombs must be delivered to accom- 
plish real strategic results that even 
the largest of air forces must be able 
to use the same bombing planes over 
and over again. 





It was, for example, frequently 
stated during the recent war that an 
average of 10 per cent losses of planes 
per attack represented the maximum 
tolerable loss for any strategic bomb- 
ing campaign. That figure must not 
be taken too literally, since the actual 
figure of loss tolerance for any one 
campaign must depend on a host of 
variables. For most long-term bomb- 
ing programs the 10 per cent figure 
would probably be considered too 
high. But the general idea represents 
an approximation of the truth, and as 
such is sufficient for our purposes. 


90% LOSS OF ATOMIC 
CARRIERS POSSIBLE 


With atomic bombs, on the other 
hand, it is entirely conceivable that 
a 90 per cent rate of loss of carriers 
might not be at all excessive. 

A convenient illustration may be 
found in the amount of destruction 
accomplished by one atomic bomb at 
Hiroshima. It has been estimated by 
the United States Strategic Bombing 
Survey that to equal that destruction 
in a single attack with ordinary 
bombs would have required the work 
of at least 210 B-29s.2 Assuming that 
the 10 per cent figure of loss toler- 
ance were applicable in this case, a 
sacrifice of twenty-one planes would 
not be considered excessive for the 
ends achieved. If that loss-tolerance 
figure be deemed too high for B-29s 
operating on distant missions, one 
could reduce it by more than half and 
still come out with ten planes as a not 
unreasonable price to pay. 

That means that if atomic bombs 
were plentiful enough to make the 
B-29s or their counterparts the criti- 
cal items in computing loss tolerance 
rather than the bombs themselves— 





2. The United States Strategic Bombing Sur- 
vev: The Effects of Atomic Bombs on Hiroshima 
and Nagasaki (Government Printing Office, 
1946), p. 33. 


oe 207 





and if we could discount entirely ef- 
fects on crew psychology—it would be 
acceptable to lose ten planes for every 
one which got through to the target 
with an atomic bomb, which gives us 
a loss tolerance of over 90 per cent. 


That proposition assumes, of course, 
that the problem of plane and crew 
replacement is the same regardless of 
what kind of bombs are used and that 
only targets are selected where the 
concentrated destructive power of the 
atomic bomb can be more or less ful- 
ly utilized. The logistics and main- 
tenance problem is, of course, enor- 
mously simpler where the atomic 
bombs are used. But, assuming that 
all other considerations remain the 
same and that the ertical item in reck- 
oning losses remains, as it is now, 
the carrier plane—a loss tolerance of 
over 90 per cent with atomic bombs 
is permissible for an amount of de- 
struction which with ordinary bombs 
would permit a loss tolerance of only 
5 per cent. 


DEMANDS FOR 
RELIABILITY VARIES 


Let us approach the same idea from 
another direction. Supposing Country 
A should have available 5,000 atomie 
bombs and it should estimate that 500 
such bombs dropped on the cities of 
Country B would practically elimi- 
nate the industrial plant of the latter 
nation. It could then theoretically af- 
ford a wastage of bombs of roughly 
nine to one to accomplish the desired 
result. And if, as has been hinted by 
a competent authority, the cost of 
production of the bomb under exist- 
ing processes will ultimately come 
down to one million dollars each,3 
Country A in our hypothetical exam- 
ple would have gained by an expendi- 
ture of only five billions of dollars in 
bombs an advantage so inconceivably 
overwhelming as to make easy and 
quick victory absolutely assured— 
provided it could somehow prevent re- 
taliation in kind.4 

The two illustrations just offered 
are not to be construed as enjoying 
even in the slightest degree the char- 
acter of predictions. They are intend- 
ed only to demonstrate the fact that 
the degree of reliability demanded 
for any carrier of atomic bombs is an 
extremely variable figure rather than 
one fixed at a high level, and that the 
range within which the figure may 
vary is far greater than is true for 
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» Be. 2. 


manned 
bombs. 


aircraft carrying ordinary 


HOW LONG WILL 
BOMBS BE SCARCE? 


To be sure, the Navy would prob- 
ably not disagree with the proposition 
just expressed or with the reasoning 
of the preceding paragraphs upon 
which it is based. But the impression 
conveyed to this compiler was that the 
idea has not yet vitally entered into 
Navy thinking. On the contrary, the 
Navy’s atomic bomb philosophy seems 
in its entirety to be based on the pre- 
sumption that for as far ahead as we 
can see, the use of atomic bombs will 
be inhibited militarily by the require- 
ment that “as nearly as possible ev- 
ery one must be delivered to its in- 
tended target.” 

Today the atomic bomb is appar- 
ently a commodity of great scarcity 
and very high unit cost. How long it 
is destined to remain so is a crucial 
but unsettled question. Various pre- 
dictions pertaining to this question 
have been gratuitously offered to the 
public. Often such predictions ema- 
nate from persons whose competence 
seems impressive because of their 
former prominent place in the Man- 
hattan District Project but whose 
function in that project was not 
necessarily such as to give them ac- 
cess to the pertinent facts. It may 
well be that some of the data essen- 
tial to an accurate prediction are 
known only to God. But there are 
mortals who happen also to be Amer- 
icans who do know how many bombs 
are being produced currently and who 
have some idea as to how much that 
production could feasibly be expand- 
ed should occasion arise. 

The public knows only that fission- 
able materials can be more or less in- 
definitely stored and thus accumu- 
lated, and that the amount of avail- 
able uranium and thorium in the 
world seems fairly extensive. It has 
reason to believe that the plant de- 
voted to atomic bomb production 
could be greatly expanded if desired. 

What one would have to know to 
forecast the upper limits of atomic 
bomb production for the United 
States over a given time period are 
: Robert Oppenheimer, ‘‘Atomic 
Weapons and the Crisis in Science,’ Saturday 
Review of Literature, November 24, 1945, p. 
10. One million dollars is considerably less than 
the cost of one fully equipped B-29, especially 
when one includes the cost of training the crew. 

4. Bernard Brodie, in The Absolute Weapon 
(New York: 1946), p. 43. For an amplification 


of the ideas presented in the text above, see 
ibid., pp. 40-9. 





basically the following three items: 

the availability of raw materials 
1 and the factors governing avail- 
ability, 

the amount of pure U-235, U-235, 
2 or Pu-239 extractable with rea- 
sonable efficiency from a given weight 
of uranium and/or thorium, and 

the minimum efficient amount of 
4 purified fissionable materials nec- 
essary for a bomb. 

All these data are still highly se- 
cret. So long as they remain so, we 
lack any solid basis for criticizing 
the views entertained by the Navy in 
common with the other armed forces. 
But we are entitled to the opinion 
that the Navy’s atomic bomb philoso- 
phy as outlined in the preceding pages 
may evaporate a good deal faster 
than the Navy expects. 

The question of 
bombs?” is relevant not only to spec- 
ulation concerning the use of atomic 


“how many 


bombs against a fleet but also to con- 
ditions at home which might affect 
the Navy. It is true that the Navy 
should not be obliged to base its plan- 
ning on the assumption that the sit- 
uation at home is one of complete 
catastrophe; but inasmuch as the Na- 
vy’s functions as well as its ability 
to mobilize and to operate are inti- 
mately related to the maintenance of 
the integrity of the home front, one 
would expect naval leaders to take a 
great and active interest in the ques- 
tion of vulnerability control as con- 
cerns home industry and population. 
The information garnered by this 
compiler and presented in the preced- 
ing pages does not in itself wholly 
warrant the conclusion that the Navy 
is sufficiently and effectively inter- 
ested in this problem. 


QUESTIONABLE VALUE 
OF FIXED BASES 


The question of “minimum neces- 
sary reliability” of carriers affects 
also the whole matter of advanced 
either for defense against or 
attack with Atomic bombs. Certainly 
bombers already exist (B-36) capable 
of 7,500 miles one-way range with 
atomic bombs. There would be little 
purpose in developing such planes 
unless one were considering their be- 
ing used at very long ranges. And 
atomic bombs would have to remain 
exceedingly scarce to justify the con- 
clusion that a plane reliable enough 
to carry ordinary bombs is not also 
reliable enough to carry atomic bombs. 


bases, 




















It seems to this compiler that the 
Navy greatly exaggerates the utility 
of fixed bases for the detection and 
interception of long-range bombers 
or even for ships bent on attack. The 
idea that such bases are not likely 
to be bypassed so long as they exist 
does not have substantial support in 
the experience of the recent war, in- 
cluding the attack on Pearl Harbor. 
So far as long-range bombers based 
on Europe and Siberia are concerned, 
their interception would 
have to extend over a very wide arc 


bases for 


indeed, and would have to be especial- 
ly prominent in the Arctic. The Mari- 
anas bases and other bases in the Pa- 
cific and the Atlantic would simply 
not be in the picture. 


REDISTRIBUTION 
OF FACILITIES 


On the other hand, it must be 
stressed that the Navy’s views on the 
indispensability of advanced bases as 
staging areas for invasion are quite 
irrefutable on the basis of known or 
presently conceivable techniques. Dur- 
ing the recent war several invasions 
of hostile territories sprung 
from bases as much as tyvo thousand 
miles distant—in the case of the 
North African invasion from bases 


were 


four thousand miles away. But these 
operations were in each case mounted 
against relatively weakly held enemy 
outposts, where enemy strength was 
either small in quantity or necessari- 
ly dispersed. 

An effort on the scale of the Nor- 
mandy invasion, however, could sim- 
ply not have been launched from a 
base two thousand miles away. And 
even the Normandy operation was 
feasible only because far the greater 
part of the German Army was en- 
gaged in other parts of the Conti- 
nent. To be sure, in both sea and (to 
a much lesser extent) air transport 
use of greater numbers of craft tends 
to compensate for greater distances 
to be covered, but the multiplication 
of numbers necessary for such com- 
pensation might easily put the end 
figure beyond the realm of possibility. 

Among the questions which might 
very well be put to the Navy is: “How 
long is fifteen years?” The emphasis 
which that service places upon the 
needs of today as distinct from those 
of fifteen years hence is a valid one. 
Even when one expects an ultimate 
break in the market, one wishes not 
to sell it short too soon. But the 


needs of fifteen years hence must sure- 
ly require some measure of planning 
now. For example, the Navy itself 
asserts that its larger bases represent 
by the concentration of facilities with- 
in them points of vulnerability. 

Is it too soon now to begin an in- 
tensive study of how those facilities 
might be redistributed? Has such a 
study actually been undertaken? Pos- 
sibly it has, but the compiler was not 
informed of it. It may take a long 
time before we know definitely where 
we stand in regard to international 
control of atomic energy, and in any 
case some amount of reinsurances by 
diminution of 
offer a useful 
support to 


vulnerability would 
implementation and 
whatever international 
control system is set up. The situation 
will never again be what it was, 
regardless of what happens in the 
field of international control. 

The same point is relevant also to 
the whole question of docking and 
port facilities. Not only do such fa- 


areas of 


cilities represent crucial 
weakness as concerns the integrity 
of the domestic economy, but they 
affect also the whole issue of sending 
troops and supplies abroad for mili- 


tary operations on foreign soil. 


FLEXIBLE PHILOSOPHY 
IS NECESSARY 


Both the Navy and the Army rest 
their argument for continued prep- 
aration along traditional lines largely 
if not predominantly on the thesis 
that destruction from the air, how- 
ever devastating, is in itself not 
enough; invasion and occupation are 
also necessary to consummate victory, 
or at least to wring from the enemy 
the acknowledgment of defeat. But 
how are mass armies and their even 
more massive equipment to be shipped 
from ports in which docks and rail- 
road terminal facilities have been 
largely destroyed? The Navy recog- 
nizes that amphibious operations must 
be modified to permit a more thinly 
spread approach. Does not the same 
principle apply in reverse, at the 
point of embarkation? At least the 
subject is one deserving study, and 
the present can hardly be too soon to 
begin. 

The most fundamental question of 
all is of course the degree to which 
the Navy can be depended upon to 
guarantee for itself that flexibility of 
philosophies which it now recognizes 
as of paramount importance for the 
future. All we have to go on in 


forming our expectations is the rec- 
ord of the past. That record is by 
no means wholly or even predomi- 
nantly unfavorable as concerns readi- 
ness to adapt to new conditions. The 
United States Navy has in fact led 
in important new developments, such 
as dive bombing and the dropping of 
torpedoes from aircraft. During the 
recent war its technical equipment 
and its handling of carrier operations 
proved far superior to that of all 
other navies. But instances of im- 
portant failures to foresee the re- 
quirements of modern war are also 
in the record. 

It is pertinent to point out that any 
military organization, especially after 
a great war which it has fought with 
brilliant success, tends to feel an 
enormous vested interest in the ex- 
perience which it has acquired with 
s0 much pain and labor. It is not 
likely to feel spontaneous sympathy 
with the suggestion that that experi- 
ence may be of very diminished appli- 
cability for the future. Comparable 
attitudes are universal among all men 
of whatever calling. There is thus 
warrant not for condemnation but for 
caution. The assertion “we must keep 
our philosophies flexible,” 


intended, must be accepted 


however 
sincerely 
as an expression of hope rather than 
a promise. 


Critique of 
Army Thinking 


This is probably the most important 
section of the paper and certainly the 
one where we are most entitled to ex- 
pect specific conclusions concerning 
policy. The basic points made in the 
opening paragraphs are: 

continuing research and develop- 
1 ment in the field of 
weapons are of paramount 


military 
impor- 
tance for our national security; 
the development of the atomic 
? bomb and of long range aerial 
vehicles to carry it makes it neces- 
sary that our military establishment 
in being at the onset of hostilities be 
ready and able to fight a war rather 
than merely to provide a framework 
for post-hostilities expansion; and 
the forces in being must be high- 
3 ly mobile in order to permit 
keeping their numbers to a reasonably 
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low figure and they must be well-bal- 
anced in terms of components. 

Here again one cannot logically 
take exception to any of these points, 
but many questions may appropriate- 
ly be asked because of the vague man- 
ner in which these principles are pre- 
sented and the absence of any indi- 
cation of how the Army proposes to 
implement them. 

Concerning the first point, for ex- 
ample, one would like to know wheth- 
er in fact the Army is guided by the 
doctrine of “research above all” in 
preparing its own budgetary require- 
ments. On the third point, concerning 
the “balanced” combat force, the 
Committee may wish to ask: “bal- 
anced in terms of what?” A force 
which is balanced for one kind of 
warfare is hopelessly unbalanced for 
another kind. The term “balanced 
force” has tended to become a mili- 
tary shibboleth, too often used simply 
to beg the constantly recurring ques- 
tion: “What is the proper composi- 
tion of our military establishment?” 
A single sentence which merely lists 
the conventional components of mod- 
ern military establishments does not 
reflect the magnitude of the analyti- 
eal problem. 

These general principles stated, if 
they have meaning at all, are revolu- 
tionary in the extreme and imply gi- 
gantic problems of reorganization. 
It is definitely not indicated how the 
Army proposes to proceed towards 
their implementation. 


DEFENSIVE ASSUMES 
NEW IMPORTANCE 


Quite noteworthy, on the other 
hand, is the statement that despite 
the Army’s continuing devotion to the 
“principle of the offensive,” it is now 
clear that we must devote a higher 
percentage of our national resources 
than ever before to defensive meas- 
ures—if only to guarantee our ulti- 
mate ability to take the offensive. 
Equally significant is the recognition 
that since it is politically and eco- 
nomically unfeasible to retain in be- 
ing forces sufficient to discharge all 
requirements of an atomic war, 
“there remains a vital need for rapid 
mobilization of manpower as well as 
industry.” 

In other words, if we cannot rely 
on a mobilization process on the 
World War II pattern, neither can 
we rely wholly on the stockpiling of 
military personnel and equipment. 
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Some compromise must be found. 

On the question of the dispersion 
of population and industry, the Army 
concludes that the “pattern of U. S. 
life, social and industrial, will never 
permit the degree of dispersion which 
military strategy makes desirable.” 
That is a realistic recognition of cir- 
cumstances far beyond the Army’s 
capacity to alter. The conclusion sug- 
gests the selection of “those facilities 
absolutely essential to our fight for 
survival” in order that these at least 
could be dispersed or otherwise pro- 
tected. And, “in addition to limited 
dispersion we must effect substantial 
stockpiling.” 


DISPERSAL OF 
ESSENTIAL FACILITIES 


Here again we have the statement 
of a problem of Gargantuan propor- 
tions. Before our armed forces can 
determine and make affirmative rec- 
ommendations to Congress concerning 
just what facilities are essential to 
our fight for survival in an atomic 
war and just what ought to be stock- 
piled, they must analyze the peculiar 
requirements of atomic warfare pre- 
cisely rather than in broad general- 
izations. 

Following that or preferably run- 
ning concurrently with it, there will 
have to be an elaborate survey of 
American industry to indicate what 
ought to be moved and where, and 
what ought to be stockpiled. None of 
these things can be done overnight. 
Congress may wish to assure itself 
that programs to accomplish these 
ends are effectively under way; and, 
if not, whether they are being 
planned. 

The section on “military require- 
ments” concludes with a timely re- 
minder that there are many duties 
and responsibilities now reposing on 
the American armed forces which 
are affected little, if at all, by the 
atomic bomb—such as the occupation 
of defeated enemy countries and the 
fulfillment of our commitments under 
the United Nations Charter. It also 
points out quite justly that the very 
existence of her military strength as 
evidenced by conventional forces in 
being considerably contributes to the 
security of the United States. This 
reflects the reasonable conclusion 
that American military forces are not 
necessarily more conservative than 
those of other nations, and if we want 
to be sure to impress all interested 





observers with our strength we must 
be strong in all departments, includ- 
ing the old as well as the new. 

In the last-paragraph-but-one of 
the paper the question is raised 
whether the atomic bomb can achieve 
a decision by itself. “The certainty 
that it can,” the paper reads, “has yet 
to be demonstrated.” It would be as 
logical and as true to substitute for 
the word “can” the word “cannot”— 
i.e., “the certainty that it cannot has 
yet to be demonstrated.” What is im- 
plied in the term “by itself?” But 
there is no need to favor either slant. 

Just how decisive the atomic bomb 
will be in a future war is not defi- 
nitely known at present. Some of the 
essential data for making even a 
good informed guess are not publicly 
available, above all the data which 
would enable one to estimate within 
reasonable limits how many bombs a 
country like the United States could 
produce if it put a really serious ef- 
fort into it over a period of say ten 
years. For it should by now be obvi- 
ous that the numbers of bombs used 
and the tactical circumstances govern- 
ing their delivery will be the chief 
determinants of the character and the 
outcome of any war in the future. The 
number of bombs used is a far more 
important consideration than the pos- 
sible increase in power of the indi- 
vidual bomb. 


ELASTICITY 
OF THOUGHT 


The War Department paper does 
not materially assist in the advance- 
ment of thinking on the military im- 
pact of the atomic bomb. Most of the 
conclusions and deductions contained 
in it are to be found in earlier writ- 
ings available to the public. That fact 
in itself is of no moment if the Army 
has earnestly engaged itself with the 
task of refining the conclusions which 
it has accepted and of laying plans 
for the implementation of the policies 
indicated by those conclusions. Con- 
gress may wish to assure itself of an 
answer to this question. 

The implications of the arguments 
advanced in the War Department pa- 
per are revolutionary in the extreme, 
and the presentation therefore argues 
an elasticity of thought and a readi- 
ness to consider new ideas—some- 
thing which clearly deserves due 
credit. There is a commendable mini- 
mum of visible attachment to the 
status quo ante Hiroshima. 
































THE ROLE OF BIOLOGISTS 


IN WARFARE 


Kenneth V. Thimann 


This general survey of the work of biologists during the war is 
bosed on a lecture given to the Association of Cambridge Scien- 
tists in April 1947. Professor Thimann teaches plant physiology at 
Harvard University. He is well known as a contributor to the know!- 
edge of plant growth hormones which laid the foundation for the 
wartime development of plant killers such as 2,4-D".* 


It is commonly said that biologists 
were not effectively used during the 
last war. This is not entirely true, 
for many biologists played useful roles 
although not engaged in biological 
warfare itself. Many, for instance, 
worked in their minor fields of com- 
petence, usually as chemists or phys- 
icists. Quite a number, particularly 
in England, found a niche in Opera- 
tional Research. This work consists of 
the analysis of the general effective- 
ness of Army or Navy operations, 
which commonly are more or less 
standardized procedures repeated very 
frequently but under differing condi- 
tions. This gives them considerable 
similarity to biological experiments 
and in many respects, therefore, mil- 
itary results and data are like those 
of biology and agriculture. 

Many biologists, of course, worked 
on problems of a more or less biolog- 
ical nature which were raised by our 
war operations. There were the prob- 
lems related to the preservation and 
drying of food, and the deterioration 
of various kinds of supplies under field 
conditions. Deterioration became a 
very serious matter in the tropical 
jungles of the Pacific theater and 
masses of valuable instruments and 
equipment were made useless in a 
few weeks through the inroads of 
fungi. A few worked on problems of 
camouflage, such as the proper use 
and preservation of living plant ma- 
terial, and the imitation of chlorophyll 
or of natural patterns for protective 
purposes. 

Another large group of biologists 
were employed on problems relating 
to personnel. These included, of 
course, many of a largely medical 
nature, such as the treatment of burns 
and shock and of battle fatigue. There 
were also, however, many fields of 
physiology developed. The effects of 


high altitudes have been much studied 
in the past in connection with the solu- 
bility of gases in blood and this work 
was extended to cover the various 
effects of reduced pressure on the 
senses, the effects of sudden changes 
in pressure and of high accelerations 
—the “g” effects. A similar group 
of problems exists for submarine per- 
sonnel, particularly the effects of rapid 
changes in pressure and the condi- 
tions leading to bubble formation in 
blood, as well as the influence of rela- 
tively high CO, tensions. The in- 
troduction of the Schnorkel in German 
U-boats sometimes led to an increased 
CO tension in the boat, and this, had 
the war progressed, might well have 
led the enemy into wider investiga- 
tions of CO tolerance and related 
problems. An enormous amount of re- 
search on the biochemistry of blood 
and blood proteins was carried out, 
much of it here at Harvard, and this 
program has had a large effect on 
medical and surgical practice. Prob- 
lems of this type obviously overlap 
into the field of medicine, and it is 
not my intention to discuss here the 
very large and fruitful body of med- 
ical research sponsored by the serv- 
ices and particularly by the Commit- 
tee on Medical Research of the Na- 
tional Research Council. 


OFFENSIVE VS DEFENSIVE 
PSYCHOLOGICAL ATTITUDES 


All of the above may be considered 
as more or less conventional applica- 
tions of biology to military problems. 
The psychology involved is essential- 
ly a defensive one, since the problems 
dealt with are largely those which 
~ ©The author wishes to make it clear that 
he did not work on biological warfare proper 


and had no access to classified material on this 
subject. 





were thrust upon us through the pres- 
sure of our war operations. The offen- 
sive psychological attitude is based 
on the realization that man is a liv- 
ing organism and feeds on living 
organisms, so that both he and his 
diet can be attacked by biological 
methods, just as they are in nature. 
Ovr own work in this field seems to 
have arisen primarily from the idea 
of defense against possible biological 
warfare employed by the enemy, but 
it was by no means only defensive in 
its nature. It can be divided into two 
main groups, though these are of 
course interrelated at many points. 


l. THE ATTACK 
ON MAN 


It has often been stated that in 
past wars disease has caused many 
more casualties than military weap- 
ons themselves. Evidently, therefore, 
war could be waged by spreading 
disease. Pathogenic bacteria could be 
sprayed on the enemy in various ways, 
in missiles or from the air. Cholera, 
dysentery and bubonic plague would 
be obvious choices for such a cam- 
paign. It is believed that considerable 
research was done on methods for 
large-scale production and handling of 
pathogens and for their dissemina- 
tion in the air. The paramount re- 
quirement in such an event would be 
to prepare for the disease to spread 
back into our own ranks. For this 
purpose rapid diagnosis is essential, 
and the preparation of protective 
agents such as vaccines or antitoxins 
on a really large scale would require 
development. These factors also were 
studied intensively by biologists and 
there is reason to believe that some 
of the results will be published. In 
this connection, though, it is impor- 
tant to remember that we now possess 
many non-specific antibacterial agents 
such as the sulfa drugs, penicillin, and 
streptomycin, which might well make 
such a campaign less effective than 
it would have been in the past. 

The recognition of the disease could 
be made more difficult by introducing 
a new mutant of it. Whether this has 
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been done is not known, but since 


x-radiation, ultraviolet and other 
treatments will readily induce muta- 
tion in micro-organisms, some such 
artificial modification of a disease 
might present new symptoms which 
would delay recognition (and there- 
fore effective treatment) long enough 
to enable it to become well established. 

Another line which is known to have 
been studied is the use, not of the or- 
ganisms themselves, but of their tox- 
ic products. A number of bacterial 
diseases are due primarily to toxins 
produced by the bacteria, and these 
toxins are probably the most virulent 
poisons known. That of diphtheria, 
which was prepared just before the 
war, had a minimum lethal dose, for 
a 250 gram guinea pig, of 0.1 gamma. 
This corresponds to 0.03 milligrams 
for man, and means that a pound of 
the material could kill thirteen million 
people. This compares very favor- 
ably with the lethality of atomic ex- 
plosives, but of course such a figure 
could not be achieved in practice since 
it would require injection into each 
individual. The material would have 
to be scattered in some way, perhaps 
as a mist, and its effectiveness would 
be far lower. The toxin of botulism, 
produced by Clostridium botulinum 
type A, was isolated by the biological 
warfare group, and its lethality is 
believed to be higher than that of the 
diphtheria toxin. 

Some important non-biological tox- 
ins have also been brought out by 
the war, particularly fluoracetate and 
difluorophosphate, which act by in- 
terfering with steps in the metabolism 
of carbohydrates, and are excessively 
poisonous to animals. 


Il. THE ATTACK 
ON FOOD 


The U-boat campaigns of World 
Wars I and II were in good part an 
attack on food supplies, and as is well 
known, they were in each case quite 
successful for a time. Biological at- 
tack on crops and farm animals might 
well be more successful, but only in 
a war of some length, since major na- 
tions usually carry extensive stocks. 

Considerable work has been done, 
both by military and non-military a- 
gencies, on defoliating agents and 
plant-killers or herbicides. The di- 
chlorophenoxyacetic acid or “2,4-D” 
now being widely sold as weed-killer 
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is the best example of this. Over one 
thousand related compounds were 
made and tested by the biological war- 
fare group and this work has been 
published in detail. Such substances 
are essentially synthetic imitations of 
the plant’s own growth hormones or 
auxins, and they have the advantage 
over other types of herbicide (such 
as arsenic or sulfuric acid) that they 
are readily transported from one part 
of the plant to another. Spread at 
the rate of 1 to 2 pounds per acre 
they will kill a wide variety of plants 
including many important crop plants. 
Here no injection, but simple spray- 
ing, is sufficient, so that large acreages 
could be destroyed efficiently from the 
air. Cereal crops were found to be 
resistant. However, another group of 
substances, of which isopropylpheny- 
lurethane is the best example, are 
effective against barley, oats and some 
other cereals. It is worth noting that 
in many climates destruction of the 
young growing crop would make it 
impossible to harvest a second one 
before the end of the season. 











Crops may also be attacked biolog- 
ically, using the natural pathogens, 
against which war is always being 
waged in agricultural experiment sta- 
tions. The wheat rusts, for instance, 
often cause huge damage because the 
rust spores from Mexican wheat get 
blown north to the United States and 
even to Canada, or vice versa. A good 
part of the “war” against such para- 
sites is waged by developing resistant 
forms of the crop plant, but here 
again mutants might be effective. 
There are many possibilities to be se- 
lected from the long list of plant 
diseases; leaf-spot on rubber, care- 
fully quarantined from southeast 
Asia; wilt of coconuts, a widespread 
disease already in some parts of the 
tropics; and ergot of rye and wheat, 
an infection which also makes the 
parasitised ears highly toxic to man 





and animals, as evidenced by numer- 
ous outbreaks of “ergotism” in the 
past. All these diseases, being fun- 
gous in origin, spread best in wet 
weather, so that their effectiveness in 
any given climate would not always 
be reliable. 


DISEASE SPREAD EASILY; 
DIFFICULT TO TRACE 


Diseases of farm animals can also 
be easily spread. There is a highly 
fatal cattle plague called “rinderpest”, 
on which much work was done joint- 
ly by the United States and Canadian 
biological warfare groups. Since this 
is a virus disease, the vaccine can 
only be prepared by cultivating the 
virus in living tissue of susceptible 
hosts. Although such a vaccine can be 
prepared from infected cattle, it was 
found in the course of the work that 
the virus could much more convenient- 
ly be carried in developing hen’s eggs, 
and that in so doing it became modi- 
fied enough to produce only slight 
symptoms in cattle but yet to confer 
full protection on them. The use 
of cowpox as a vaccine against human 
smallpox is, of course, the classical 
example of this sort of phenomenon. 
This work will have most important 
peacetime applications, especially in 
the Orient where rinderpest is a very 
serious disease. 

It is hardly necessary to point out 
that at least some of this work can 
be carried out on a relatively small 
scale. It does not require a Hanford 
or an Oak Ridge to manufacture maj- 
or quantities of pathogens or their 
products. Correspondingly the num- 
ber of biologists employed on such 
projects during the war was by no 
means large. Thus, in any system 
of international inspection it would 
be difficult to trace either the per- 
sonnel or the institutions involved. 
For these reasons, as George Merck 
has pointed out, “there should be care- 
ful and serious consideration of the 
subject in whatever deliberations take 
place concerning the implementation 
of a lasting peace in the world.” 

The above is not intended to be, 
nor indeed could it possibly be, a 
complete account. It is intended only 
as a survey of some of the results 
and a suggestion of the possibilities. 
There can be no doubt that the im- 
plications are very great. 







































Peter Kihss 


The BULLETIN is pleased to offer this first-hand report of events 
at Lake Success as a regular monthly feature. Mr. Kihss, a staff 
member of the NEW YORK HERALD TRIBUNE, has specialized 
in Atomic Energy Commission activities. 


The two rival views facing the 
United Nations Atomic Energy Com- 
mission were focused more sharply 
this past month. 

Since the last BULLETIN, Andrej 
A. Gromyko has presented Soviet con- 
trol proposals in a positive form, as 
provisions to be embodied in a sepa- 
rate convention, following an initial 
convention on outlawing atomic bombs. 
The Soviet would rest control chiefly 
on international inspection. 

The majority plan, embodied in the 
first commission report, had its first 
considerable extension since last De- 
cember, with submission of the first 
five working papers on detailed aspects 
of the proposed international control 
agency. The introductory paper sug- 
gested that security and political con- 
siderations alike dictate the view that 
the basic treaty itself should 
output and mining policies. 


specify 


Mav ?8: The Working Committee 
held its third discussion of Soviet 
Amendment No. 2 to the first commis- 
sion report, now reduced to the reaf- 
firmation of the Assembly disarma- 
ment resolution statement that the 
atomic control system should be es- 
tablished “within the framework of 
the Security Council.” Great Britain 
and Canada re-stated their opposition 
to any veto on the punishment of 
atomic violations, and insisted, with 
the United States, that the future 
world agency receive just as much 
power as could be agreed upon by the 
signatory nations. 

May 29: The Working Committee 
unanimously adopted a resolution, 
saying it “adheres to taking for 
granted the principle as stated in the 
yeneral Assembly resolution”—name- 
ly, that the atomic system be estab- 
lished within the Security Council 
framework, operating through special 
organs deriving their powers and stat- 
us from the conventions under which 
it was created. The United States 
joined ten others in voting for it (Col- 
ombia was absent) , after Mr. Gromyko 


said the veto was not now at issue. 
The United States, Belgium, Brazil and 
Canada noted reservations to the same 
effect as an American amendment 
which had failed to poll the required 
majority — that the new resolution 
“in no way modifies the relevant por- 
tion of the first report.” 


INTERNATIONAL INSPECTION VS 
INTERNATIONAL MANAGEMENT 


June 2: The Control Committee 
heard David E. Lilienthal, chairman of 
the United States Atomic Energy 
Commission, discuss the domestic com- 
mission and the Tennessee Valley 
Authority, for their perspective value 
in organization and staffing of the 
world agency. A condensed version 
of this statement appears elsewhere 
in this issue of the BULLETIN. 

June 3: The Working Committee 
took up Soviet Amendment 3, revised 
to propose that a convention outlawing 
atomic weapons “must be comple- 
mented by” the establishment of a 
control system, “including inspection”. 
Mr. Gromyko held “international in- 
spection” would be “sufficient” to pre- 
vent production of atomic weapons, 
and ruled out such additional mechan- 
isms as supervision, licensing, opera- 
tion and ownership by the interna- 
tional agency. In the face of strong 
opposition to separating the outlawry 
and control agreements, he did not in- 
sist on a vote, but said the issue would 
have to be faced some other time. 

June 4: The Control Committee re- 
ceived first four working papers, pre- 
pared by groups of delegates serving 
as individual experts and not yet com- 
mitting their governments. These pa- 
pers took up the functions of the fu- 
ture world agency in relation to (1) 
research and development, (2) loca- 
tion and mining of ores, (3) process- 
ing and purification of source mate- 
rial, and (4) stockpiling, production 
and distribution of nuclear fuels, and 


TED NATIONS ATOMIC ENERGY NEWS 


the design, construction and opera- 
tion of isotope separation plants and 
nuclear reactors. 

As submitted, 
number of 


these contained a 
alternative clauses, and 
none was made public, pending further 
discussion. Frederick H. Osborn, of 
the United States, said they carried a 
thesis now up for debate—“the thesis 
of the ownership, management and 
operation of dangerous atomic facili- 
ties by an international agency.” 

In the year since UN work began, 
he said, “Some ten, twelve or fifteen 
nations have set up national agencies 
to have exclusive charge of all atomic 
energy activities.” The only alterna- 
tive to international operation which 
had been talked about, he said, was 
the creation of an international agency 
to inspect operations of these national 
agencies, and to give them orders on 
what to do. He held any interna- 
tional agency giving orders to national 
agencies “would be in constant con- 
flict with the national agency of ev- 
ery country,” and believed this alter- 
native so poor as to be “a fraud on 
he people of the world.” 


INTERNATIONAL 
OWNERSHIP DEBATED 


“Under the first system of owner- 
ship,” Mr. Osborn went on, “the na- 
tions would swallow hard once and 
give up their sovereignty in the field 
of atomic energy, by the signing of 
one treaty. Thereafter, there would 
be no longer any question of sover- 
eignty involved, because the interna- 
tional agency would be giving itself 
orders with respect to its plants.” 

Sir George Thomson, of Great Brit- 
ain, revealed that there was by no 
means a complete accord on how much 
the international agency needed to 
own, to assure complete control of, for 
example, mined ores. The ownership 
principle, he said, had not been dis- 
cussed in any meeting of plenary 
bodies, and so far he was not auth- 
orized to accept it. Dr. Hsioh-ren 
Wei, of China, said China’s position 
on ownership had not yet been de- 
cided. A coordinating group, com- 
posed of leaders of the working 
paper groups, was assigned to write 
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an introductory paper, including a 
discussion of the implications or justi- 
fications of ownership. 

June 4: The Working Committee 
unanimously agreed by resolution to 
the principle contained in Soviet 
Amendment 4, to add a reference to 
the Assembly disarmament resolution 
to the introduction to the first re- 
port’s recommendation, insofar as 
atomic energy portions of the Assem- 
bly document were concerned. 


SOVIET PROPOSALS 
DISCUSSED 


June 10: The Working Committee 
teok up Soviet Amendment No. 5, 
which would provide for an atomic 
“convention” instead of “treaty or 
convention.” It agreed on the princi- 
ple of using the wording of the Se- 
curity Council resolution on the first 
report—“treaty or treaties, or con- 
vention or conventions.” The United 
States entered a reservation, saying 
it believed the commission had al- 
ready decided there should be but 
one treaty or convention. 

June 11: The first full commission 
session since March 19 heard Mr. Gro- 
myko’s statement on the Soviet plan 
for “basic provisions on which an in- 
ternational agreement or convention 
en atomic energy control should be 
based.” The text appears separately 
in this issue of the BULLETIN. The 
tone was unusually mild, but analysis 
showed fundamental differences re- 
mained unchanged: 

1. The Soviet would separate the 
problem into two parts—one, an im- 
mediate convention to outlaw atomic 
weapons; the other, a convention to 
set forth international controls. The 
majority prefers a single-package doc- 
ument. 

2. The Soviet provides only for “rec- 
ommendations to governments on the 
auestions relating to production, stock- 
piling and use of atomic materials and 
atomic energy,” thereby leaving op- 
eration to national auspices. The ma- 
jority believes the international agency 
alone should operate dangerous atomic 
activities. 

3. The Soviet provides only for “rec- 
ommendations to the Security Coun- 
cil,” in connection with violations, and 
thus leaves the great-power veto free 
to operate. The majority believes the 
veto should be barred in atomic affairs. 

June 12: The Working Committee 
heard Mr. Gromyko argue that his 
new proposals should be referred 
mostly to the Control Committee. Mr. 
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Osborn argued that the Soviet propo- 
sals should be taken up in the Working 
Committee, since they embrace a sin- 
gle unified scheme for control, and the 
Control Committee was working on a 
different scheme. Both schemes, he 
said, should be considered on their 
merits, and he did not want to inter- 
fere with the Control Committee’s con- 
sideration of the working papers. 

Favoring parallel discussion in the 
two committees, Alexandre Parodi, of 
France, said the commission now 
faced two possible systems of inter- 
rational control and inspection. The 
Soviet plan, he said, was more re- 
spectful of the sovereignty of states; 
it would be easier to put into effect, 
but less effective. The plan favored 
by the majority would be more effec- 
tive but more difficult to put into ef- 
fect, and it would also require that 
states make greater sacrifices. His 
delegation was not ready to accept 
any plan without finding out what it 
would have to sacrifice in sovereignty, 
and what safeguards would balance 
this sacrifice. 

Mr. Gromyko termed absolutely 
wrong any supposition that would ex- 
clude the possibility of reaching agree- 
ment by combining the two plans. 
This statement was widely interpreted 
to indicate that the Soviet plan was not 
inflexible. But Mr. Gromyko also re- 
counted a Russian fairy tale, about a 
fisherman and his wife, who found a 
magic fish, and received all their first 
wishes; the couple finally asked too 
much, and broke the spell, finding 
themselves standing forlornly before 
an old broken trough. He hoped the 
commission would not find itself some 
day before a broken trough. 


RUSSIA FEARS “CAPITALIST 
INFILTRATION” — AUSTIN 


June 13: Warren R. Austin, chief 
American representative, spoke at the 
Massachusetts Institute of Technology 
commencement. He said the Soviet 
Union was still rejecting the majority 
view on developmental and manage- 
ment functions of the proposed world 
agency, as well as enforcement meth- 
ods, “apparently out of fear of capi- 
talist ‘infiltration’ into Russia.” He 
noted that the commission was study- 
ing specific proposals to implement the 
general principles on which the ma- 
jority was agreed, and added: “When 
these proposals have been worked out 
—with their explicit safeguards to 
each nation, explicit recommendations 
on the rights of the control agency, 





explicit opportunities for application 
to the International Court, to the 
Security Council or to other agencies 
of the United Nations for redress of 
inequities in the operation of the 
system, it is our hope that the Soviet 
Union will come to realize that there 
is no secret or hidden danger to the 
Soviet state in the proposed system of 
control. 

“We hope she will also see that the 
limitations on the sovereignty of each 
member nation that the majority be- 
lieve are essential can be so applied 
that they will not operate to the dis- 
advantage of any one system of gov- 
ernment or way of life, but on the 
contrary, will make it possible for 
each nation to join in the peaceful 
development of atomic energy with- 
out fear of violation of its independ- 
ence or of destruction by some future 
atomic aggressor.” 

June 14: The First Commission an- 
niversary passed without observance. 
Mr. Osborn in an interview observed 
that “in a year, the Russians have 
made some very important conces- 
sions.” He cited the acceptance of 
inspection by international personnel 
and of positive research functions for 
the world agency. 


WORKING COMMITTEE 
AGAIN DEBATES VETO 


June 17: The Working Committee 
decided to go ahead with Soviet 
Amendment No. 6, involving the veto 
issue, and to leave it open in the Con- 
trol Committee to discuss those work- 
ing papers and Soviet proposals fall- 
ing within the scope of its program. 

June 19: The Working Committee 
took up Soviet Amendment No. 6, 
which would delete the first report 
language banning the veto over obli- 
gations imposed by the treaty or over 
the course of control or inspection. 
The Soviet would provide that con- 
trol and inspection be exercised on the 
basis of rules providing for decisions 
in the control organs, in appropriate 
cases, by majority vote. It would de- 
lete other report language dealing 
with the positive research and devel- 
opment functions of the agency. Mr. 
Gromyko said the veto should not 
apply to day-to-day activities of the 
control commission. But he said it 
was the Security Council which had 
the sole right to take measures to 
restore peace, and there the charter 
required the rule of great-power un- 
animity. On research, he inquired why 
the control agency should carry on 

















research for destructive purposes, if 
the intent was to ban production of 
atomic weapons. Australia and Brazil 
both spoke out sharply against any 
veto in atomic affairs. 


CONTROL COMMITTEE 
HEARS DE ROSE PAPER 


The Control Committee met, and 
Francois de Rose, of France, presented 
the introductory working paper, pre- 
pared by the coordinating group, con- 
sisting of himself; Dr. John E. Vance 
of the United States; Sir George 
Thomson, of Great Britain; General 
Andrew G. L. McNaughton, of Cana- 
da; and Dr. Wei, of China, all serving 
as individuals. Again this was not 
made public, but the following is a 
digest of its chief points: 

Security is held to be the paramount 
requirement. Political considerations 
led to the finding that the control 
agency should not have power to 
decide certain major policy questions. 
These questions include stockpiling, 
production and distribution of fuels, 
which would alter the general condi- 
tions of world security. On these, the 
principles should be laid down in the 
basic treaty. 

Non-dangerous developments should 
be allowed to nations, subject only to 
security regulation. Power production, 
in the present state of knowledge, is 
a dangerous activity, and must be in 
the hands of the international control 
organ. 

The agency should be given flexi- 
bility to select safeguards, depending 
on the stage of development. Such 
flexibility applies mainly today to 
mining, purification and research, but 
may be broadened as developments 
occur. 

The first report offers several pos- 
sibilities on security—(1) full power 
to the agency to make decisions, (2) 
freedom to nations to make produc- 
tion decisions, or (3) some intermedi- 
ate possibility. 

On production, distribution and 
stockpiling of nuclear fuel, which is 
easily convertible to weapons, there 
might be large stockpiles even before 
the production of atomic power—for 
instance, in connection with isotope 
separation or power developmental 
work. Production rates might have a 
considerable influence on the possi- 
bility of atomic warfare. Distribution 
should be such as to minimize military 
advantages to a nation from seizure. 
Dangers are sufficiently great to war- 
rant the statement that: if the right 


to decide the number and size of 
facilities were left to individual na- 
tions, control measures specified in 
the first report would not alone pre- 
vent the chance of potential military 
supremacy, or, through seizure, actu- 
al military supremacy, being attained 
by a nation or group of nations. 

If decisions on the determination 
of mining quotas were left to indi- 
vidual nations, reserves might be re- 
tained in the ground, or stockpiles 
accumulated to the disadvantage of 
other nations, or large quantities of 
source material might be accumulated 
by a nation through purchase. 

Therefore, these decisions on pro- 
duction, distribution and stockpiling 
on one hand, and mining on the other, 
cannot be left to individual nations, 
and, subject to certain conditions, 
should be assigned to the international 
agency. 

But the agency also should not be 
allowed to conduct a free policy on the 
production and use of atomic energy. 
Principles governing such a_ policy 
should be decided by international 
agreement. Any proposal to leave 
those questions to be decided freely by 
the agency would be bound to encoun- 
ter government refusal. Principles gov- 
erning the agency’s policy should be 
agreed upon by those nations whose 
signature and ratification would be 
necessary for the treaty to become 
operative, and modification of those 
principles should require agreement of 
the same nations. The treaty should 
make it mandatory for the agency to 
keep production of nuclear fuel at the 
minimum necessary for efficient oper- 
ating procedures required in the bene- 
ficial uses of atomic energy, including 
research and development. 

In the same way, tke agency also 
should not be entirely free in deter- 
mining mining quotas, and the treaty 
should embody the principle that com- 
parable national deposits throughout 
the world would be depleted propor- 
tionately. 

The agency must have the final 
right to decide the type and location 
of power reactors, subject to treaty 
provisions drawn up after discussion 
of the principles governing geographic 
location of dangerous facilities. When 
security is fulfilled, the agency should 
make atomic power available at the 
request of any nation which has eco- 
nomic néed for such power, and is 
ready to pay the cost. 

The agency should have research 
and development powers—to learn 
whether the regeneration of fuels is 


possible, to find the extent to which 
denatured fuels may be used and to 
be able to recognize clandestine oper- 
ations. National research should be 
restricted only for security reasons, 
where dangerous quantities of mate- 
rials are involved. Nations and per- 
sons should be banned from using 
nuclear fuel for the development, pro- 
duction or assembly of atomic wea- 
pons. The agency should encourage 
private and national research. 

The ownership problem was left still 
controversial in the 
group’s paper. 


coordinating 


SKOBELTSYN TRIES TO 
STOP INFORMAL DISCUSSIONS 


June 23: The Working Committee 
continued work on Soviet Amendment 
No. 6, with delegates observing that 
no one had suggested a veto on day- 
to-day operations. Mr. Gromyko pro- 
posed that if everyone was agreed on 
the meaning of that particular portion 
of the first report, the Committee 
might adopt a resolution: “The ref- 
erence to the question of the veto con- 
tained in Paragraph 3-A of the first 
report of the Atomic Energy Commis- 
sion should not be understood in such 
a way that it relates to the day-to-day 
operations of the international con- 
trol organ. The questions on which 
the agency shall have power to take 
decisions shall be specified in the con- 
vention or treaty (conventions or 
treaties), as well as those on which 
the organ shall make recommendations 
to the Security Council, but not de- 
cisions.” Syria objected that the first 
report section involved more than just 
day-to-day agency operations, and in- 
cluded the possibility of a Security 
Council veto obstructing measures 
agreed on by the agency. The Com- 
mittee adjourned without agreement. 

June 24: The Control Committee 
heard Professor Dmitri V. Skobeltsyn, 
of the Soviet Union, raise a number 
of questions on the coordinating group 
paper. In general, he held, informal 
working papers were not aiding prog- 
ress, and he contended that the dele- 
gates were going beyond the Assem- 
bly’s terms of reference. No longer 
were they talking about control, he 
said, but about “internationalization of 
atomic industry.” The Soviet remains 
opposed to international operation. He 
hoped the delegates would soon get 
back to fundamental questions of con- 
trol, and objected to informal talks, 
which were not binding on any gov- 
ernment. 
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SCIENTISTS RE-DEFIN 
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A year has passed since the found- 
ing of this Committee and the publi- 
cation of our first appeal to reason 
in the face of the overwhelming 
threat presented to civilization by the 
atomic bomb. During this year our 
hopes for international agreement on 
control of atomic energy have come 
to nothing. It is imperative that the 
American understand this 
failure if any constructive solutions 


people 


are to be arrived at in time. 

Can thoughtful and well-informed 
men any longer expect fruitful agree- 
ments to come out of the discussions 
now going on in the United Nations 
Atomic Energy Commission? Are the 
American proposals for the interna- 
tional control of atomic energy fair? 
Are the Russians to blame that any 
agreement is further away than at 
the initiation of the discussions? 

These are questions of varying de- 
grees of importance but the impera- 
tive question, the answer to which is 
a matter of historic necessity, is: 
“How can we reach a world consensus 
to abolish in the near future the 
threat of atomic war, and ultimately, 
the possibility of war itself?” If we 
fail to find the answer to this ques- 
tion, the answer to any other ques- 
tion is irrelevant. 

All signs indicate that we are fail- 
ing to meet the challenge. Peoples 
throughout the world want peace as 
never before, yet nations prepare 
feverishly for war. Preparation goes 
on day and night on both the material 
and psychological planes. Instead of 
the “One World” which men _ pro- 
claimed a few short years ago, we 
have come even to the partition of 
existing nations. The United Nations, 
in which was invested the hopes of 
peoples throughout the world, is 
granted inadequate powers and, in- 
deed, this tribunal is bypassed on 
matters of primary importance. Mili- 
tarism is rampant throughout the 
world. In all history, never in any 
period of “peace” have so many men 
been under arms. Even in Great 
Britain and America with their great 
anti-militarist traditions, liberal-think- 
ing men, considering the necessities of 
the situation, turn to the “realistic” 
solution. The Prussian disease of 
which the German and Japanese states 
have died is beginning to infect the 
conquerors. 
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Events during the past year have 
emphasized the tragic pertinence of 
our Six Point statement published on 
November 17, 1946: 

1. Atomic bombs can now be made 
cheaply and in large number. They 
will become more destructive. 

2. There is no military defense 
against atomic bombs and none is to 
be expected. 

3. Other nations can rediscover our 
secret processes by themselves. 





Statement of the 
Emergency Committee 


This statement of the Emergency 
Committee of Atomic Scientists, 
issued on June 29, inaugurates its 
second year of existence. The crisis 
created by the unsatisfactory prog- 
ress of negotiations for interna- 
tional control of atomic energy led 
to a call for re-definition of the 
scientists’ educational program. 
The “Lake Geneva Statement’, on 
the opposite page, is a response to 
this call, re-creating a basic unity 
of purpose. The Emergency Com- 
mittee endorses this statement and 
indicates here the wider scope of its 
future educational campaign and 
initiates a new drive for funds for 
continued support of the educa- 
tional activities of the scientists. 











4. Preparedness against atomic war 
is futile, and if attempted will ruir 
the structure of our social order. 

5. If war breaks out, atomic bombs 
will be used and they will surely 
destroy our civilization. 

6. There is no solution to this prob- 
lem except international control of 
atomic energy and, ultimately, the 
elimination of war. 

Once stockpiles of atomic bombs 
have been accumulated by two na- 
tional blocs of a divided world, it will 
no longer be possible to maintain 
peace. Thus we have one year less to 
secure a workable solution to safe- 
guard our civilization. 

Why have the year-long discussions 
in the United Nations Atomic Energy 
Commission not succeeded? Is this 
because of incidental and transitory 
factors which can be remedied by 
simple measures such as, for instance, 
the appointment of new personne! to 
carry on the discussions? The answer 


is in the negative: The representa- 
tives of great states while striving to 
safeguard the peace, have fulfilled 
their traditional duty to place their 
own nations in the most advantage- 
ous position to win the next war. It 
is useless to proceed further along 
this path; one cannot prepare for 
war and expect peace. 

This is not to say that war is in- 
evitable. It is to say, however, that 
the discussions now under way may 
not make a war less likely, and, in 
fact are based upon the premise of 
an anticipated war. What is neces- 
sary at this critical time is to deter- 
mine whether there remains an alter- 
native approach more likely to achieve 
peaceful solutions. 

We believe that there is such an 
alternative. approach. We _ believe 
that the problem of atomic energy can 
no longer be treated as an isolated 
issue. We had hoped a year ago to 
achieve a pattern of international 
control of atomic energy which could 
be applied to other spheres of inter- 
national concern to implement the 
creation of a stable world society. 
To foster this hope today as we move 
into a world divided into two armed 
camps would be a betrayal of our 
responsibility. 

We believe that the imperative 
problem of international control of 
atomic energy must be solved and can 
only be solved within the context of 
a general agreement which guaran- 
tees a reasonable degree of security 
to all nations and provides for far- 
reaching economic and cultural co- 
operation among nations. Such a 
settlement is not possible if the re- 
spective peoples are concerned exclu- 
sively with the security and welfare 
of their own countries. 

Because of the importance of the 
United States in the world today it 
is imperative that the American peo- 
ple take an active part in achieving 
such a world settlement. America 
must he prepared to mobilize her vast 
resources on an adequate scale to 
help the peoples of the world lift the 
levels of their economic life. All peo- 
ples would be expected to make re- 
cprocal sacrifices to achieve great 
ends. Only bold measures of this 
kind can produce an atmosphere be- 
tween nations which makes it possible 
to discuss constructively the restric- 

















EDUCATIONAL AIMS 























I 

As scientists, we possess a profes- 
sional knowledge of the developments 
of science, and in particular, of the 
peaceful and military possibilities of 
atomic energy, with its great conse- 
quences for good and evil. 

The universal character of science, 
which has created a world-wide sci- 
entific community implies to us the 
prebability of discoveries of the same 
scope in other parts of the world. 

We believe that our knowledge im- 
poses on us the responsibility of pro- 
viding our fellow countrymen and the 
world with information necessary for 
charting a wise policy. 

The tradition of science involves the 
seeking of relevant facts and the test- 
ing of conclusions in the light of 
these facts. We believe that by com- 
municating this attitude of science to 
our people and their leaders we may 
assist in some measure in the solu- 
tion of the political problems which 
have arisen and will continue to arise 
from the advance of science and tech- 
nology. 

II 

We believe that the difficulties en- 
countered in the present attempts to 
arrive at an agreement on interna- 
tional control of atomic energy do 
not release us of our responsibility 
but make it all the more urgent. 

We therefore reaffirm the follow- 
ing as our special responsibilities: 

1. We will continue to make clear 
that the American monopoly of the 
atomic bomb is temporary, that there 
is no “secret” of the atomic bomb, 
and that there will be no defense 
which could save this country from 
ruin in a war with the new weapons 
of mass destruction. 

2. We will continue to urge the 
establishment of an effective inter- 
national agency for the control of at- 
omic energy. We believe that con- 
trol based on cooperative develop- 


I 


ment of atomic energy offers the 
greatest hope for the future and that 
such control can and should be estab- 
lished without impairing the diverse 
economics of the individual nations. 

3. We will work toward the exten- 
sion and international distribution of 
the peacetime benefits of atomic ener- 
gy, particularly those which will come 
from the application of new tools of 
research. 





Statement of the 
Lake Geneva Conference 


We print on this page a state- 
ment adopted unanimously by a 
three-day conference which included 
members of the Federation of 
American Scientists, the National 
Committee on Atomic Information, 
the Association of Scientists for 
Atomic Education, and several so- 
cial scientists, at Lake Geneva, Wis- 
consin, June 18 through June 21. 
This conference was called by the 
Atomic Scientists of Chicago at the 
request of the above scientist 
groups to elaborate a new program 
for the activity of scientists in the 
light of recent international devel- 
opments. It has shown that a wide 
area of agreement exists among 
scientists on the appraisal of the 
present world situation and the 
general aims of further action. 











4, We will continue to point out the 
dangers to the progress of science, 
the freedom of scientists, and the 
civil liberties of citizens which arise 
from military control of science or 
its subordination to military aims. 

5. We believe that scientific and 
technical considerations are becoming 
increasingly important in the deter- 
mination of American policies, and 
we propose to appraise such policies on 
the basis of the attitude and informa- 
tion held by scientists. 





Ill 

The progress of present plans to 
avoid an atomic armaments race has 
been slow and uncertain. Considera- 
tions of alternatives and the possibil- 
ities of merging the present plans in 
more comprehensive schemes of world 
cooperation has become necessary. 

Unless agreement on some plan em- 
bodying effective international con- 
trol of atomic energy is reached, an 
atomic armament race will become un- 
avoidable. It will inevitably bring 
pressure for the United States to em- 
bark on a “preventive” war. Such a 
preventive war would be an act of 
aggression and would not be justi- 
fied on moral grounds. It would en- 
tail a bitter struggle, enormously 
costly in life and property, with un- 
predictable risks for the United States. 

As scientists we claim no special 
competence in the fields of economics 
and international relations. We have 
come, however, to recognize during the 
last year that the problems of atom- 
ic energy cannot be dissociated from 
general progress toward cooperation 
among nations. 

We recognize that our purpose— 
which is the permanent elimination of 
war—requires the establishment of a 
government of the world with powers 
adequate to maintain a peace based on 
the rule of law. 

We believe it our obligation to join 
with other citizens in urging that 
the United States should participate 
actively in the development of instru- 
ments of world collaboration and use 
fully the agencies of the United Na- 
tions. We believe that it is urgent 
that the United States, which is the 
wealthiest nation in the world and has 
been little affected by the ravages of 
war, should make a great contribu- 
tion, even at the cost of substantial 
sacrifice, to a program of world eco- 
nomic reconstruction under the aus- 
pices of the United Nations. 





tions on national sovereignty neces- 
sary to the preservation of peace. 

But the American people should 
understand that there is no easy path 
to the accomplishment of these great 
cbjectives; that, in the long run, the 
creation of a supra-national govern- 
ment, with powers adequate to the 
responsibility of maintaining the 
peace, is necessary. 


Is this realistic? We believe that 
nothing less is realistic. We know 
that the developments of science and 
technology have determined that the 
peoples of the world are no longer 
able to live under competing national 
sovereignties with war as the ulti- 
mate arbitrator. Men must under- 
stand that the times demand a higher 
realism which recognizes that “no 


man is an island”, that our fate is 
joined with that of our fellowmen 
throughout the world. We must con- 
trive to live together in peace even 
if at the cost of great material sacri- 
fice, the alternative is the death of 
our society. As we approach what 
may be the last hour before midnight, 
the challenge is plain before us. What 
will be our response? 
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PROMINENT BRITONS URGE ATTLEE 
TO CALL BIG THREE MEETING 


The following three documents, published here in full for the first 
time, consist of: first, a statement issued in March requesting that 
Mr. Bevin raise the subject of international contro! with Marshal 
Stalin and General Marshall during the Moscow Conference. 
(This statement was issued by the Parliamentary Atomic Energy 
Committee sponsored by the New Commonwealth. It was signed 
by a large number of members of Parliament of all parties and by 
leading atomic scientists.) Second, Prime Minister Attlee's reply. 
Finally, a second statement issued in May urges again the need 
for a Big Three meeting to break the deadlock.* 


1. We believe that unless, within 
the very near future, strict interna- 
tional control over atomic energy is 
established, we shall face a despe- 
rate world situation. 

2. Statements by the Big Three 
Powers on this issue do not disclose 
any differences of principle which are 
necessarily insoluble. The principle of 
international inspection, unhampered 
by the veto, has been accepted by Rus- 
sia. Further, the report of the Scien- 
tific and Technical Sub-Committee of 
the United Nations Atomic Energy 
Commission, composed of leading sci- 
entists of 12 countries, has shown 
that international control is a prac- 
tical possibility. The discussions in 
the Commission and in the Security 
Council reveal that the issues divid- 
ing the Powers have been narrowed 
to three, viz., 

(a) The time at which the pact 
prohibiting the manufacture of atom- 
ic weapons shall become operative. 

(b) The timing and nature of the 
stages whereby the _ international 
authority is to take over the control 
of the raw materials and atomic ener- 
gy plants from national authorities 
and 

(c) The question of whether the 
measures to be taken by the Security 
Council against violators of the con- 
trol plan shall be subject to the Big 
Power veto. 

We believe that these differences 
ean be resolved by the negotiation of 
a comprehensive plan, which in ad- 
dition to banning atomic weapons 
from national armouries, establishes 
an International Atomic Authority, 
defines its powers of control and in- 
spection, and specifies in advance the 
timetable for the assumption of these 


powers. This master plan should be 
embodied forthwith in an International 
Atomic Convention and we believe 
that in such negotiations even the 
issue of the veto on sanctions, seen 
in its proper perspective, can be made 
the subject of compromise. 

3. What is most needed at the mo- 
ment is the overriding urge and will 
to obtain agreement at all costs and 
within the shortest time, on a plan 
for control which can be imposed 
throughout the world. 

We strongly urge the Foreign Sec- 
retary to raise this vital issue with 
Generalissimo Stalin and General Mar- 
shall in Moscow as we believe that 
its settlement would greatly facilitate 
the solution of all the other outstand- 
ing international problems. 


PRIME MINISTER ATTLEE 
REPLIES 


10th April, 1947 
My dear Blackburn, 

The statement on International Con- 
trol of Atomic Energy drawn up by 
the Atomic Energy Committee of the 
New Commonwealth Group, which you 
sent me on March 7, has been care- 
fully considered by Sir John Ander- 
son’s Advisory Committee on Atomic 
Energy. 

I fully agree with the emphasis laid 
in the statement upon the importance 
of establishing, as soon as possible, 
a strict international control of atom- 
ic energy. At the same time I feel 
that in its analysis of the points of 
difference which now divide the Big 
Three Powers on this subject, the 
statement is somewhat optimistic. It 
is said, for example, that the principle 


*This statement was signed by Brig. Gen. Sir George Cockerill, Mr. Garner Evans (Secretary), 
Prof. H. S. W. Massey, F.R.S., Hon. Harold Nicolson, Prof. M. L. Oliphant, F.R.S., and the 
following members of Parliament: Raymond Blackburn, Robert Boothby, Donald Bruce, Seymour 
Cox, Rt. Hon. Clement Davies, Eric Fletcher, David Grenfell, D. L. Lipson, Commander A. H. P. 
Noble, A. M. F. Palmer, Rt. Hon. Sir Arthur Salter, and Wing Commander E. A. A. Shackleton. 
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of international inspection unham- 
pered by the veto has been accepted 
by Russia. It is true that some ground 
for this view might be found in the 
statements of M. Molotov in the de- 
bates leading up to the Resolution 
passed by the General Assembly on 
December 14, 1946, on disarmament. 
Since then, however, the speech made 
by M. Gromyko in the Security Coun- 
cil on March 5, 1947, has made it 
abundantly clear that the Soviet Gov- 
ernment would only accept the princi- 
ple of international inspection if the 
powers and functions of the interna- 
tional authority in the respect were 
confined within narrow limits. It also 
seems optimistic to describe as minor 
issues the three points of difference 
set out in paragraph 2 of the state- 
ment, including as they do the ques- 
tion of the veto, on which there is 
a wide divergence in the United Na- 
tions Atomic Energy Commission. 

I am, however, in general agree- 
ment with the suggestion in the mem- 
orandum that our object should be to 
negotiate a comprehensive plan, which 
besides banning atomic weapons, 
would establish an international au- 
thority, define its powers of inspec- 
tion and control, and specify, in ad- 
vance, a timetable for the transfer 
to the authority of those powers. If 
this is to be done the right course 
seems to be to postpone any discussion 
of the issue of the veto until the de- 
tails of the system of control have 
been worked out more fully. The ques- 
tion of enforcement can then be con- 
sidered on a more general plane, as 
part of the wider problem of devising 
safeguards for the carrying out not 
only of this but also of other inter- 
national agreements in the field of dis- 
armament. 

This method of procedure—the ne- 
gotiation of a comprehensive plan and 
the postponing of discussion on the 
veto to a later and more general phase 
—is, in fact, the policy which our 
representative has advocated in the 
Security Council and the Atomic Ener- 
gy Commission. It is expected that 
the Commission will now continue its 
discussions on these lines. 

I feel sure that the best hope is 
to concentrate our efforts on the fur- 
ther discussions which are to take 
place in the Commission, and that it 
would not be appropriate that the 
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SOVIET PROPOSALS FOR 
ATOMIC ENERGY CONTROL 


Andrej A. Gromyko 


The full text of the statement made by Mr. Gromyko on June 11 
before the United Nations Atomic Energy Control Committee is 


given here. 


Almost a year and a half has passed 
since the adoption by the General As- 
sembly of the resolution on the estab- 
lishment of the Atomic Energy Com- 
mission. Six months have passed since 
the adoption by the United Nations 
of the resolution on principles gov- 
erning the general reduction and regu- 
lation of armaments, in which the task 
of the prohibition of atomic and other 
major kinds of weapons adaptable to 
mass destruction has been set forth as 
one of the most important objectives. 
Meanwhile, one must say frankly that 
the Atomic Energy Commission has 
not made due progress in its work. 

The situation has not changed sub- 
stantially, even after the considera- 
tion by the Security Council of the 
so-called first report of the Atomic 
Energy Commission, which, as is well 
known, was not accepted by all the 
States represented on the Commis- 
sion. 

It is time to proceed to the solution 
of concrete tasks confronting the Secu- 
rity Council, and the Commission, act- 
ing under its direction, must proceed 
with the establishment of interna- 
tional control of atomic energy, begin- 
ning with the most important of them. 
Avoiding the solution of such tasks, 
of course, cannot bring anything good, 
and only jeopardizes the whole idea of 
international control of atomic ener- 
gy, as well as the decisions adopted 
by the United Nations to this end. 

The Government of the Union of 
Soviet Socialist Republics will con- 
tinue to insist in the future as well 
that the tasks set forth by the United 
Nations on the prohibition of atomic 
and other kinds of weapons of mass 
destruction should be considered from 
the point of view of the necessity of 
their solution without delay, and with 
this purpose in mind will continue to 
do its best in order to translate the 
adopted decisions into the language 
of practical action. 

The Government of the Union of 
Soviet Socialist Republics, in addi- 
tion, and in development of its pro- 
posal on the conclusion of an interna- 
tional convention on the prohibition 
of atomic and other major weapons 


of mass destruction, submitted for 
the consideration of the Atomic Ener- 
gy Commission on June 19, 1946, pre- 
sents for the consideration of the 
above-mentioned commission the fol- 
lowing basic provisions on which 
an international agreement for con- 
vention on atomic energy control 
should be based: 


BASIC SOVIET PRINCIPLES 
FOR CONTROL PLAN 


1. For insuring the use of atomic 
energy only for peaceful purposes, in 
accordance with the international con- 
vention on the prohibition of atomic 
and other major weapons of mass 
destruction, and also with the pur- 
pose of preventing violations of the 
convention on the prohibition of 
atomic weapons and for the protection 
of complying states against the haz- 
ards of violations and evasions, there 
shall be established strict internation- 
al control simultaneously over all fa- 
cilities engaged in mining of atomic 
raw materials and in production of 
atomic materials and atomic energy. 

2. For carrying out measures of 
control of atomic energy facilities, 
there shall be established within the 
framework of the Security Council an 
international commission for atomic 
energy control, to be called the Inter- 
1ational Control Commission. 

3. The International Control Com- 
mission shall have its own inspec- 
torial apparatus. 

4. Terms and organizational prin- 
ciples of international control of atom- 
ic energy, and also composition, 
rights and obligations of the Interna- 
tional Control Commission, as well 
as provisions on the basis of which it 
shall carry out its activities, shall 
be determined by a special interna- 
tional convention on atomic energy 
control, which is to be concluded in 
accordance with the convention on the 
prohibition of atomic weapons. 

5. With the purpose of insuring the 
effectiveness of international control 
of atomic energy, the convention on 
the control of atomic energy shall be 





based on the following fundamental 
provisions: 

(a) The International Control Com- 
mission shall be composed of the rep- 
resentatives of states members of the 
Atomic Energy Commission estab- 
lished by the General Assembly deci- 
sion of January 24, 1946, and may 
create such subsidiary organs which 
it finds necessary for the fulfillment 
of its functions. 

(b) The International Control Com- 
mission shall establish its own rules 
of procedure. 

(c) The personnel of the Interna- 
tional Control Commission shall be 
selected on an international basis. 

(d) The International Control Com- 
mission shall periodically carry out 
inspection of facilities for mining of 
atomic raw materials, and for the 
production of atomic materials and 
atomic energy. 

6. While carrying out inspection of 
atomic energy facilities, the Inter- 
national Control Commission shall un- 
dertake the following actions: 

(a) Investigates the activities of 
facilities for mining atomic raw ma- 
terials, for the production of atomic 
materials and atomic energy, as well 
as verifies their accounting. 

(b) Checks existing stocks of atom- 
ic raw materials, atomic materials 
and unfinished products. 

(c) Studies production operations 
to the extent necessary for the con- 
trol of the use of atomic materials 
and atomic energy. 

(d) Observes the fulfillment of the 
rules of technical exploitation of the 
facilities prescribed by the convention 
on control, as well as works out and 
prescribes the rules of technological 
control of such facilities. 

(e) Collects and analyzes data on 
the mining of atomic raw materials 
and on the production of atomic mate- 
rials and atomic energy. 

(f) Carries on special investiga- 
tions in cases when suspicion of vio- 
lations of the convention on the pro- 
hibition of atomic weapons arises. 

(g) Makes recommendations to gov- 
ernments on the questions relating to 
production, stockpiling and use of 
atomic materials and atomic energy. 

(h) Makes recommendations to the 
Security Council on measures for pre- 
vention and suppression in respect 
to violators of the conventions on the 
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prohibition of atomic weapons and on 
the control of atomic energy. 

7. For the fulfillment of the tasks 
of control and inspection entrusted to 
the International Control Commis - 
sion, the latter shall have the right of 

(a) Access to any facilities for min- 
ing, production and stockpiling of 
atomic raw materials and atomic ma- 
terials, as well as to the facilities for 
the exploitation of atomic energy. 

(b) Acquaintance with the produc- 
tion operations of the atomic energy 
facilities, to the extent necessary for 
the control of use of atomic materials 
and atomic energy. 

(c) The carrying out of weighing, 
measurements and various analyses 
of atomic raw materials, atomic mate- 
rials and unfinished products. 

(d) Requesting from the Govern- 
ment of any nation, and checking of, 
various data and reports on the activ- 
ities of atomic energy facilities. 

(e) Requesting of various explana- 
tions on the questions relating to the 
activities of atomic energy facilities. 

(f) Making recommendations and 
presentations to governments on the 
matters of the production and use of 
atomic energy. 


(zg) Submitting recommendations 


for the consideration of the Security 
Council on measures in regard to vio- 
lators of the conventions on the pro- 
hibition of atomic weapons and on the 
control of atomic energy. 

8. In accordance with the tasks of 
international control of atomic ener- 
gy, scientific research activities in the 
field of atomic energy shall be based 
on the following provisions: 

(a) Scientific research activities in 
the field of atomic energy must com- 
ply with the necessity of carrying 
out the convention on the prohibition 
of atomic weapons and with the 
necessity of preventing its use for 
military purposes. 

(b) Signatory states to the conven- 
tion on the prohibition of atomic weap- 
ons must have a right to carry on 
unrestricted scientific research activ- 
ities in the field of atomic energy, 
directed toward discovery of methods 
of its use for peaceful purposes. 

(c) In the interests of an effec- 
tive fulfillment of its control and in- 
spectorial functions, the Internation- 
al Control Commission must have a 
possibility of carrying out scientific 
research activities in the field of the 
discovery of methods of the use of 
atomic energy for peaceful purposes. 





The carrying out of such activities 
will enable the commission to keep 
itself informed on the latest achieve- 
ments in this field and to have its 
own skilled international personnel, 
which is required by the commission 
for the practical carrying out of the 
measures of control and inspection. 

(d) In conducting scientific research 
in the field of atomic energy, one of 
the most important tasks of the Inter- 
national Control Commission should 
be to insure a wide exchange of in- 
formation among nations in this field 
and to render necessary assistance, 
through advice, to the countries’ par- 
ties to the convention which may re- 
quest such assistance. 

(e) The International Control Com- 
mission must have at its disposal ma- 
terial facilities, including research lab- 
oratories and experimental installa- 
tions necessary for the proper or- 
ganization of the research activities 
to be conducted by it. 

In conclusion, I wish to express the 
hope that these proposals would be 
considered by our commission with 
due attention and that they will help 
us in reaching an agreement on the 
question of the establishing of in- 
ternational control of atomic energy. 





Prominent Britons Urge 
Big Three Meeting 
(Continued from Page 218) 


Foreign Secretary should raise this 
matter with Generalissimo Stalin and 
Mr. Marshall in Moscow, where the 
time of the delegates will be fully oc- 
cupied in discussing questions relat- 
ing to the future of Germany. 
Yours sincerely, 
C. R. Attlee 


SECOND STATEMENT STRESSES 
NEED FOR BIG THREE MEETING 


We are grateful to the Prime Min- 
ister for his considered reply to our 
statement of March 7 on the Inter- 
national Control of Atomic Energy, 
and agree with the Prime Minister 
that, in the light of the subsequent 
discussions in the United Nations At- 
omic Energy Commission, our state- 
ment has been shown to be over op- 
timistic. 

We are glad that the Prime Minis- 
ter confirmed that “our object should 
be to negotiate a comprehensive plan 
which besides banning atomic weap- 
ons, would establish an international 
authority, define its powers of in- 
spection and control, and specify, in 
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advance, a timetable for the transfer 
to the authority of those powers.” 
The need for control of atomic ener- 
gy becomes ever more urgent. The 
longer the delay in reaching agree- 
ment, the less likelihood is there of 
retaining that minimum basis of mu- 
tual confidence necessary for the adop- 
tion and working of an effective con- 
trol scheme. That minimum basis is 
rapidly disappearing. So long as 
weapons of mass destruction are de- 
veloped in the armouries of the na- 
tions, we shall be living, in the words 
of the Foreign Secretary, in “a world 
crumbling to disaster.” At least 
twelve countries now have government 
sponsored programs of research and 
development. These include’ the 
U.S.A., the U.S.S.R., Great Britain, 
Canada, France, Denmark, Norway, 
Sweden, Switzerland, Holland, Austra- 
lia and New Zealand. Further, the 
mining of uranium and thorium is 
proceeding apace in at least seventeen 
countries. These include the U.S.A., 
the U.S.S.R., Canada, Argentina, Aus- 
tralia, Belgian Congo, Brazil, Bul- 
garia, Chile, China, Czechoslovakia, 
India, Mexico, Philippines, Poland, 
Portugal, and South Africa. Effective 
control must begin at the mines. The 
mining, distribution and processing of 
these vital ores by individual nation 


states will make it increasingly diffi- 
cult to effect international control, 
if and when such control is agreed on. 

We suggest that an immediate at- 
tempt should be made to break the 
deadlock, and for this purpose we 
hope that the Prime Minister will 
now show the same initiative as when 
he flew to Washington in November 
1945 to meet President Truman and 
Mr. Mackenzie King, which led to 
the establishment of the Atomic Ener- 
gy Commission. The work of the 
Commission is now approaching a 
standstill. The -Russian representa- 
tives of it do not appear to possess the 
authority to enter into real negotia- 
tions or make decisions. We suggest 
that only by a meeting at the high- 
est level can the new approach be 
made which is necessary for the solu- 
tion of this problem within the time 
available. 

We ask that the Prime Minister 
should take the initiative in suggest- 
ing an early meeting between Presi- 
dent Truman, Marshall, Stalin and him- 
self so that the present uncertainties 
can be authoritatively resolved. 

We further ask that a time limit 
be set to the period within which the 
control of atomic energy can be per- 
mitted to remain a subject for in- 
conclusive discussions. 
































MILITARY SUPPORT OF AMERICAN 
SCIENCE, A DANGER? 


Louis N. Ridenour 


Grateful acknowledgment is given to the AMERICAN SCHOLAR 
for permission to reprint in full here Professor Ridenour's article 
and the lively comments written by outstanding natural and social 
scientists which appeared in the Spring and Summer Issues of that 
periodical. Dr. Ridenour is Dean of the Graduate School at the 
University of Illinois. During the war he was assistant director of 
the Radiation Laboratory of the Massachusetts Institute of Tech- 


nology. 


The title of this article is pejorative, 
and suggests several conclusions which, 
under the present circumstances, are 
not altogether true. It suggests, first 
of all, that the Army and the Navy 
are interfering in a harmful way with 
the conduct of research in this coun- 
try. It suggests that this “intrusion” 
is unwelcome to the scientists. Final- 
ly, it suggests that unless such “in- 
trusion” is actively resisted by the 
scientists, it is bound to succeed; and 
that science will be harmed in con- 
sequence. 

Each of these statements is partly 
true, which is to say that it is true 
today at some places, in some con- 
nections, and with reference to some 
institutions and individuals. But none 
of these statements is so generally 
truc thai it gives an adequate and 
fair picture of the present situation. 
To understand this remark, we must 
look carefully at the unprecedented 
circumstances which today govern the 
financial support of scientific research. 

It is perfectly true that the major 
financial contribution to the support 
of scientific research has come during 
the past year, and presumably will 
come this year, from funds appro- 
priated by Congress to the Army and 
Navy of the United States. The men 
charged with expending these funds 
to provide for the common defense 
have seen fit to apply a considerable 
fraction of them to the support of 
studies in science. 


SCIENTIFIC RESEARCH HEAVILY 
FINANCED BY ARMED SERVICES 


Exact figures are hard to come by, 
and are usually meaningless anyhow, 
since the definition of what is in- 
cluded in the term “scientific research ’ 
varies from one department of the 
Armed Services to another. Un- 
official guesses have put the Army- 
sponsored research at $70,000,000 for 
1946, and Navy research for the same 


period at $20,000,000. Both figures 
exclude research carried on in estab- 
lishments operated directly by the Ar- 
my or the Navy—such as the Naval 
Research Laboratory, or the great 
laboratories maintained by the Man- 
hattan District. The present total is 
to be compared with the $30,000,000 
available in 1940 for scientific research 
in all the universities of the country. 
The decline of the dollar notwithstand- 
ing, science has more money now than 
it had before the war; and the increase 
is wholly due to the backing that the 
Armed Services have seen fit to give. 


ARMED SERVICES VIEW BASIC 


RESEARCH MORE FAVORABLY 


Science is obtaining support from 
the Army and the Navy on so large 
a scale for several different reasons. 
First, many men in the Armed Serv- 
ices have an honest and enlightened 
belief in the importance of fundamen- 
tal science to every activity of a 
technological civilization, including 
war. Many Navy and Army officers 
can give as good a pragmatic justifica- 
tion of free basic science as can any 
scientist. This justification derives, of 
course, from the familiar observation 
that engineering research, with its 
limited and foreseeable goals, by defi- 
nition achieves only the obvious; while 
scientific research, having no goal but 
knowledge, every so often turns up 
a new discovery of overwhelming im- 
portance. Engineering research can 
give us a practical incandescent lamp, 
but the discovery of electromagnetic 
induction—on which the electrical age 
was founded—came from disinteres- 
ted work in fundamental science. En- 
gineering research will no doubt give 
us atomic engines for aircraft and 
ships; the discovery of nuclear fission, 
on which the atomic age will be 
based, was a product of fundamental 
research. 








More than a hundred years ago, 
Michael Faraday is said to have re- 
plied to a member of parliament who 
asked him what use there was in his 
discovery of electromagnetic induc- 
tion, “I don’t know, but some day 
you'll be taxing it.” Scientists have 
been making this sort of speech for 
a long time, to their fathers-in-law, 
to the heads of their universities, and 
to the prospective donors of research 
funds. It is something of a novelty 
to hear it from professional soldiers 
and sailors. But it is heard from such 
men today; and some of them believe 
it. A small but finite number of them 
really understand it, in the sense 
that they are able to distinguish be- 
tween scientific research and engi- 
neering. 


MILITARY ADMIRATION 
OF PRACTICAL RESULTS 


A second reason for the support of 
science by the Armed Services lies 
in their admiration for the success 
of professional scientists in their war- 
time role of weapon designers. Sec- 
retary Patterson has said that nine- 
ty per cent of the equipment with 
which our troops were supplied at the 
end of the War was new, in the sense 
that it had either been designed de 
novo or had been thoroughly rede- 
signed more recently than our entry 
into the War. Much of this design 
work, including some of the most sig- 
nificant, was done by scientists trans- 
planted into engineering by the nec- 
essities of war. Both Services have 
made considerable effort to add aca- 
demic scientists to the staffs of their 
own laboratories and development cen- 
ters. Further, both Services are con- 
tracting with certain universities for 
work which, though it is called scien- 
tific research, is directly and fore- 
seeably related to the design of weap- 
ons. Work on electronics and on guid- 
ed missiles, together accounting for 
nearly a quarter of the research ex- 
penditures of the Armed Services, fall 
into this category. 

Third, the Armed Services quite 
justifiably feel that they are fulfilling 
a public responsibility in supporting 
disinterested scientific research with 
federal funds during the absence of 
legislation providing for a civilian 
agency to dispense such aid. In the 
discussion of such legislation in the last 
Congress, it was clear that general 
agreement had been reached on its 
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desirability. Only the inability of its 
supporters to agree on administrative 
details prevented the actual passage 


of a bill. Under the circumstances, 
since the Army and the Navy can 
presently afford the expense, it seems 
appropriate that they should under- 
take the burden of federal support of 
research as a stopgap, pending the 
final creation of a civilian agency de- 
voted to that purpose. 


IS “BIG MONEY” NEEDED 
FOR SCIENTIFIC RESEARCH? 


Does civilian scientific research need 
the large sums of money now reach- 
ing it through the Army and the Navy, 
and later to reach it through a Na- 
tional Science Foundation? |The an- 
swer to this question is: for some 
things, yes; for others, no. 

The last Nobel Prize in physics went 
to P. W. Bridgman of Harvard, a man 
who has for many years done su- 
perb research work on a modest 
budget, by himself, in the fine old nine- 
teenth century tradition of individual, 
independent and productive science. 
He happens to be at the richest Amer- 
ican university, but the work he does 
could be readily supported by any 
academic institution in the country 
that had the wit not to overload him 
with teaching duties. It is a matter 
of indifference to work like Bridg- 
man’s whether or not substantial fed- 
eral funds are available for research. 

However, in 1939 the Nobel Prize in 
physics went to E. O. Lawrence, of 
the University of California. Law- 
rence is the archetype of the big- 
time research worker. His Radiation 
Laboratory at Berkeley employs hun- 
dreds of people, has the biggest atom- 
smashing machines in the world (and 
still bigger ones projected), and ope- 
rates on a budget running into one 
or two million dollars a month. Be- 
fore the present easy availability of 
federal funds, Lawrence was doing 
a good job of supporting his lab- 
oratory on the basis of university ap- 
propriations and grants from founda- 
tions and private donors, but this 
would be far more difficult today. Not 
only have the costs of research gone 
sky-high—because of the general rise 
in prices and because of the increas- 
ing ambition of physicists’ plans—but 
the availability of private funds has 
steadily declined. It is of the utmost 
importance to research establishments 
of the Berkeley type that there be 
large sums of money continuously 
available for their upkeep. Such sums 
have recently been supplied by the 
Army and the Navy. 

It has often been remarked that, 
in terms of scientific yield per dol- 
lar, establishments like Berkeley are 
not nearly so productive as are the 
small groups headed by a scientist 
of Bridgman’s type. Until Ruther- 
ford’s death, he and his group did 
more and better nuclear physics with 
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string and wax than most American 
laboratories did with their cyclotrons 
and electrostatic machines. While this 
is true, it overlooks the fact that 
certain types of scientific work can- 
not be done at all without great ex- 
penditures and a large establishment. 
On the basis of what we know today, 
the particle named the meson—which 
may have the greatest importance in 
the still elusive theory of nuclear for- 
ces—can either be studied as it occurs 
randomly and uncontrolled as a con- 
stituent of cosmic radiation, or in a 
laboratory that has a device capable 
of giving to electrons an energy in 
excess of 200 million electron volts. 
The research advantages of being able 
to produce mesons under controlled 
conditions are so obvious that sev- 
eral universities are currently build- 
ing giant electron accelerators at the 
expense of the Navy or the Army. 
Such a machine costs a substantial 
fraction of a million dollars; it would 
have been almost out of the question 
for a single institution to build one, 
supposing designs had then been avail- 
able, in the years before the war. 
The conclusion here is that big 
science needs big money; and that, 
while big science is not the only part 
of science, nor even, perhaps, the 
most important part of science, it is 
sufficiently important to justify the 
availability of a certain amount of big 
money during the years to come. 


HOW FAR ARE ARMED 
FORCES INTRUDING? 


Let us now ask to what extent the 
Army and the Navy are “intruding” 
in the laboratory in the sense of inter- 
fering with the choice of subjects 
for research, or of interfering with 
the conduct of research. First of all, 
it should be noticed that there is no 
compulsion to accept the funds prof- 
fered by the Armed Services for re- 
search use. There can be no intrusion 
on a laboratory that accepts no such 
funds. This suggests that “intrusion” 
is too strong a word, which is the 
reason that it has so often been writ- 
ten here in quotation marks. 

However, there is one possibility 
for an undesirable interaction between 
the men who disburse the Army and 
Navy research funds and the charac- 
ter and subject of the work so financed. 
I have a friend who is a band spectro- 
scopist on the faculty of a large state 
university. He has been particularly 
interested in the band spectrum of the 
element nitrogen. He once said to me: 
“When the representatives of the state 
legislature visit me, I always tell 
them I’m trying to make better ferti- 
lizer.” There is, to be sure, nitrogen 
in fertilizer, and knowledge is power. 
It is just conceivable that my friend’s 
investigations of the band spectrum 
of nitrogen may some day affect the 
fertilizer industry in some unexpected 
way. But it is undeniable that his 
interest is in spectroscopy, in and of 
itself, 


In a similar fashion, there is a cer- 
tain temptation, when writing a proj- 
ect proposal for submission to the Ar- 
my or the Navy, to point out some 
way in which the work to be done is 
related to a military or a naval prob- 
lem. Not long ago I saw a draft for 
a research proposal containing budg- 
eted expenditures of tens of millions of 
dollars per year, for the prosecution 
of fundamental work in the field of 
atomic energy. The first paragraph 
pointed out that atomic bombs as we 
know them today convert less than a 
tenth of one per cent of the reacting 
atomic explosive into energy, so that 
a very considerable improvement is 
still possible. This is the same kind 
of connecticn of a research program 
with a possible practical result that 
links band spectra with fertilizer. 

My friend the spectroscopist has 
established, by his scientific achieve- 
ment, that he is not a fertilizer engi- 
neer. But if genuinely valuable scien- 
tific werk is to be done in the atomic 
energy establishment just mentioned, 
it must be done by men who are not 
interested at all in the efficiency of 
atomic bombs, but are interested in 
finding out how nature works. It is 
possible that the mention of atom- 
bomb efficiency in research proposals 
will lead either to an expectation on 
the part of the Army that this is 
what it is paying for in backing scien- 
tific research, or to a belief on the 
part of scientists that, having men- 
tioned this, they must try to deliver. 
Either outcome might be unfortunate, 
for it might increase the emphasis on 
federal support of engineering at the 
expense of basic science. Particularly 
with the wartime hiatus in scientific 
work to make up, this would be an un- 
wise long-term policy. 

In my wartime experience, it some- 
times seemed to me that the Navy 
was a much more sophisticated or- 
ganization than the Army. Certainly 
the Navy’s professions of intent with 
respect to support of basic science are, 
from the point of view of the scien- 
tist, entirely impeccable. The Office 
of Research and Inventions, predeces- 
sor of the present Office of Naval Re- 
search, issued a little booklet about 
its aims and methods. A few quota- 
tions from this will illustrate the fun- 
damental soundness of the Navy at- 
titude. “It is recognized that research 
cannot be purchased under standard 
specifications such as are used for ma- 
terial goods.” Again, “Freedom from 
security classification in fundamental 
scientific work is necessary to its 
quality and progress ... It should be 
remembered that secret work is cost- 
ly in time and money and is often 
of inferior quality.” And again, “Re- 
search contracts are in the nature of 
partnership agreements, and offer the 
scientist freedom to initiate, explore, 
teach and publish in carrying out basic 
research for the Navy under the con- 
tract. It is believed that this proce- 
dure is one mutually beneficial to the 
civilian scientific fraternity and to 
the Navy, encouraging the scientist 
to conduct research in an atmosphere 
of scientific freedom and at the same 
time assuring the Navy that new 






































knowledge is being created from which 
developments may later come to im- 
proye the Navy as a fighting ma- 
chine.” 

Under such arrangements, I can see 
no reason for refusing the Navy’s 
help—granted it is forthcoming—in 
doing the scientific work that one 
would have tried to accomplish even 
without such help. A very few scien- 
tists and some laymen have lately 
taken the position that to do anything 
in which the Armed Forces are in- 
terested is ipso facto reprehensible, 
even though the work involved may 
be important in a non-military con- 
text.* 

I cannot follow the reasoning back 
of such a belief, for it seems to me 
to yield many logical absurdities. Is 
it moral to pay federal taxes, when 
so large a fraction of the money so 
collected goes into maintaining the 
Armed Forces? And must one forego 
procreation? If a man begets chil- 
dren, and one of them is male, and 
there is a war, and this son is a sol- 
dier, sailor or airman, then he may 
kill others. It seems to me that the 
central point is this: when war be- 
comes total, as it has done in our time, 
no useful thing can be accomplished 
without the risk—and even downright 
likelihood—that it will contribute to 
the effective prosecution of a war, if 
war there should be. The moral issue 
does not involve the technique or 
equipment with which a war is fought, 
but hinges on whether a war be fought 
at all. God told Moses not to kill; in 
no way did he indicate that one form 
of killing is less moral than another. 
This being so, those who hate war—and 
I am one of them—should concentrate 
on war, and forget about the tools. 


IS MILITARY SUPPORT 
UNWELCOME TO SCIENTISTS? 


Let us return from this digression 
to our proper subject. To what ex- 
tent is Army and Navy support of 
scientific research unwelcome to the 
scientist? There seem to be three 
general attitudes among scientists on 
this point. The first is that just men- 
tioned. In isolated instances, there are 
scientists who do not, on principle, 
wish to concern themselves with any- 
thing in which the Armed Forces pro- 
fess to be interested. Not many institu- 
tions seem to take this view. 


The largest category seems to in- 
clude those institutions and individuals 
who, like me, have no objection to 
useful scientific work, even though it 
is for one reason or another interest- 
ing to the Armed Forces. Our con- 
cern is entirely whether this work can 
be done under such conditions that 
it will be useful for peaceful pur- 
poses: that is, done entirely without 
restrictions of secrecy. It cannot 
otherwise be viewed as an addition to 
man’s knowledge, or even worthy of 
the name of science, since this comes 


*See for example, Professor Wiener’s letter 
on page 46 of the Atlantic Monthly for Janu- 
ary 1947. 


from the verb to know. Secret work 
in peacetime seems particularly in- 
appropriate when it is done in a uni- 
versity, whose major job is to dissemi- 
nate knowledge. 


Finally, there are a few institutions 
and a fair number of individuals who 
are quite willing to do their work 
under secrecy conditions almost as 
severe as those obtaining in time of 
war. This is sometimes regarded as 
immoral by men who confuse the 
rather minor matter of weapons de- 
sign with the basic and tremendous 
immorality of war. There are others 
—cynics, perhaps—who applaud the 
fact that certain university laborato- 
ries are willing, for reasons of finan- 
cial expediency or otherwise, to work 
behind a peacetime cloak of wartime 
secrecy on matters which can be in- 
vestigated by any scientist anywhere. 
They say that the existence of such 
laboratories gives the rest of us an 
ever present reminder of how unwise 
it is to be seduced in this particular 
way. It is important to our final point 
to note that even here seduction is 
involved, not rape. 


We must finally inquire whether the 
military “intrusion” into science will 
succeed to the extent of harming sci- 
ence, unless it is vigorously resisted by 
the scientists themselves. In my be- 
lief, this can hardly occur. For, if the 
military really dominates the man- 
agement of a given scientific institu- 
tion or the work of a given scientist, 
the urge for practical results will 
sooner or later turn the facilities of 
that establishment or the talents of 
that individual into engineering chan- 
nels. Thus, although our national par- 
ticipation in science will have been 
reduced, science (which is interna- 
tional by definition) will have suffered 
little. In fact, since participation in 
such military engineering is optional 


to any institution or individual, only 
those scientists and research estab- 
lishments having a predilection to- 
ward engineering work will take it up. 
Had they not been seduced by the 
military, they would almost surely 
have undertaken industrial engineer- 
ing work sooner or later. This also 
would have removed them from par- 
ticipation in fundamental science. 


Further, no active resistance is re- 
quired of a scientist who wants to 
stay in science. He needs only avoid 
requesting any of the money that the 
Army and the Navy are currently so 
willing to provide him with. It seems 
quite needless, and even a little im- 
polite, to inveigh against military sup- 
port of technical work under such cir- 
cumstances. 


The danger with which the present 
situation threatens science, then, is 
not so very great. It is that, despite 
proper intentions like those stated by 
the Navy, service funds may be wrong- 
ly parceled out, from the standpoint 
of Pacientific yield. This will hap- 
pen if they are awarded on the basis 
of foreseeable results, instead of on 
the basis of the probity, competence 
and judgment of the scientists in- 
volved. Precisely this same danger 
will exist when a civilian agency dis- 
tributes federal research funds, so 
that the Armed Services do not them- 
selves create the hazard. 


To the scientist who is determined 
to keep his freedom and to work in 
science—to men like Bridgman—there 
is no danger at all. Such a man will 
conduct his research on a careful 
budget, foregoing all funds that car- 
ry strings. Necessity being the mother 
of invention, such poverty has fre- 
quently put emphasis on thought, and 
brought better research work in the 
end. 
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The Military 
Mentality 
by Albert Einstein 


It seems to me that the decisive 
point in the situation under discus- 
sion lies in the fact that the problem 
before us cannot be viewed as an 
isolated one. First of all, one may 
pose the following question: From 
now on institutions for learning and 
research will more and more have to 
be supported by grants from the state, 
since, for various reasons, private 
sources will not suffice. Is it at all 
reasonable that the distribution of 
the funds raised for these purposes 
from the taxpayer should be entrusted 
to the military? To this question ev- 
ery prudent person will certainly an- 
swer: “No!” For it is evident that 
the difficult task of the most beneficent 


distribution should be placed in the 
hands of people whose training and 
life’s work give proof that they know 
something about science and scholar- 
ship. 

If reasonable people nevertheless 
favor military agencies for the dis- 
tribution of a major part of the avail- 
able funds, the reason for this lies 
in the fact that they subordinate cul- 
tural concerns to their general polit- 
ical outlook. We must then focus our 
attention on these practical political 
viewpoints, their origins and their im- 
plications. In doing so we shall soon 
recognize that the problem here un- 
der discussion is but one of many, 
and can only be fully estimated and 
properly adjudged when placed in a 
broader framework. 

The tendencies we have mentioned 
are something new for America. They 
arose when, under the influence of the 
two World Wars and the consequent 
concentration of all forces on a mil- 
itary goal, a predominantly military 
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mentality developed, which with the 
almost sudden victory became even 
more accentuated. The characteristic 
feature of this mentality is that people 
place the importance of what Bertrand 
Russell so tellingly terms “naked pow- 
er” far above all other factors which 
affect the relations between peoples. 
The Germans, misled by Bismarck’s 
successes in particular, underwent just 
such a transformation of their men- 
tality—in consequence of which they 
were entirely ruined in less than a 
hundred years. 

I must frankly confess that the 
foreign policy of the United States 
since the termination of hostilities has 
reminded me, sometimes irresistibly, 
of the attitude of Germany under 
Kaiser Wilhelm II, and I know that, 
independent of me, this analogy has 
most painfully occurred to others as 
well. It is characteristic of the milita- 
ry mentality that non-human factors 
(atom bombs, strategic bases, weap- 
ons of all sorts, the possession of raw 
materials, ete.) are held essential, 
while the human being, his desires and 
thoughts—in short, the psychological 
factors—are considered as unimpor- 
tant and secondary. Herein lies a cer- 
tain resemblance to Marxism, at least 
insofar as its theoretical side alone 
is kept in view. The individual is de- 
graded to a mere instrument; he be- 
comes “human materiel.” The normal 
ends of human aspiration vanish with 
such a viewpoint. Instead, the milita- 
ry mentality raises “naked power” as 
a goal in itself—one of the strangest 
illusions to which men can succumb. 


MILITARY MENTALITY 
MORE DANGEROUS NOW 


In our time the military mentality 
is still more dangerous than formerly 
because the offensive weapons have 
become much more powerful than the 
defensive ones. Therefore it leads, 
by necessity, to preventive war. The 
general insecurity that goes hand in 
hand with this results in the sacrifice 
of the citizen’s civil rights to the sup- 
posed welfare of the state. Political 
witch-hunting, controls of all sorts 
(e.g., control of teaching and re- 
search, of the press, and so forth) 
appear inevitable, and for this reason 
do not encounter that popular resis- 
tance, which, were it not for the mil- 
itary mentality, would provide a pro- 
tection. A reappraisal of all values 
gradually takes place insofar as ev- 
erything that does not clearly serve 
the utopian ends is regarded and treat- 
ed as inferior. 


I see no other way out of prevailing 
conditions than a farseeing, honest 
and courageous policy with the aim 
of establishing security on suprana- 
tional foundations. Let us hope that 
men will be found, sufficient in num- 
ber and moral force, to guide the na- 
tion on this path so long as a lead- 
ing role is imposed on her by external 
circumstances. Then problems such as 
have been discussed here will cease 
to exist. 
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Science Should 
Be Kept Free 


by Philip Morrison 


Assistant Professor of Physics at Cornell 
University, Prof. Morrison was a physicist 
with the Chicago and Los Alamos labora- 
tories of the Manhattan Project. 


Professor Ridenour has an enviable 
reputation for supple and ingenious 
writing. The piece before us here 
continues in that vein; it is as clear 
as it is wrong. There is in fact a 
large-scale and potentially disastrous 
intrusion of the military into Amer- 
ican science; unless it is resisted by 
scientists and by the public as well 
(already the Secretaries of both War 
and Navy have publicly disclaimed any 
intention to continue the policy) it 
might well bring great harm not only 
to science but to all our hopes for 
peace. 

It is not my intention here to at- 
tack the soundness of most of the 
sprightly contentions of Professor 
Ridenour’s essay; they are mainly 
true. They are also nearly entirely 
beside the point. He has not discussed 
the problems before scientists today, 
but their shadows. His pictures are 
so sharp: of the reasonable men of the 
Office of Research and Invention en- 
tering into contracts with informed 
and wary university scientists, of the 
sturdily individualist follower of 
Bridgman remaining aloof from en- 
tangling grants, of the men enticed 
away from science to engineering be- 
ing counted as no loss “because they 
would almost surely have undertaken 
industrial engineering work sooner or 
later.” This is not the flesh-and-blood 
world of 1947, but a dreamy and life- 
less model sounding like nothing so 
much as the Manchester economics of 
enlightened dealers in a free market. 
Is the problem so simple a one? Let 
me report on an experience of my 
own in the college town of Ithaca, N.Y. 

The local newspaper carries a week- 
ly page of photographs on some topic 
of the day. Some time ago we 
physicists were pleasantly surprised 
by the sight of a set of pictures about 
cosmic rays, the most dramatic branch 
of modern physics. A group of re- 
search workers at the University of 
Virginia were shown with their curi- 
ous Geiger-counter telescopes climb- 
ing through the dark limestone cav- 
erns of their state to measure the 
penetration of these rays deep into 
the earth. This is a normal and not 
very expensive branch of cosmic ray 
research. 

Now it happens that this group of 
workers is supported by Navy funds. 
The pictures and captions were evi- 
dently released by the tireless Navy 
public relations office. The captions 
were incredible. This was their bur- 
den: The rays were shown to be mil- 
lions of times more powerful than 
those of the atomic bomb. The weap- 
on of the future well could be the 
cosmic ray. Could we but bore a hole 
in the air to let them in on our hapless 
enemy, his rivers would boil to steam, 





his land scorch, and his body be ash 
in a second! Thus does American 
physics, supported by our Navy, ad- 
vance the cause of science. I need not 
add that the penny-dreadful style com- 
pounded its crass inhumanity by be- 
ing scientifically absurb. Sunburn 
would be many times deadlier than 
cosmic rays if the atmospheric blan- 
ket were magically removed. But too 
many people understand sunburn; its 
publicity value is low. Now, it is clear 
that the sophisticated officers of the 
ORI no less than Professor Beams 
understand that cosmic ray work is 
but fundamental science. But does 
the misinformed taxpayer in Ithaca? 
More, does the still less informed Euro- 
pean who hears that our country spends 
a billion on military research, on the 
heels of the first use of the atomic 
bomb? The scientist and the Services 
are not the only parties to their con- 
tract: the terms are desperately im- 
portant to every man everywhere, and 
he cannot read the fine print. 

Plans are now under way to give 
generous military scholarships for 
students as well as publicity and re- 
search funds for science. What sort 
of competition will this provide for 
the men who choose to remain in free 
science? Not everyone, either, is a 
Nobel Laureate, or head of a laborato- 
ry. Many men and women are the 
rank-and-file workers in science from 
whose myriad bits of patiently carved 
mosaic the occasional great scientist 
assembles the picture of truth. How 
will such people stay out of the milita- 
ry ties, when their department heads 
are convinced of the needs for grants? 
And will the grants now made so in- 
telligently and freely remain so when 
military budgets dwindle and results 
are wanted? Or will the commitments 
now undertaken when the strings are 
missing bind all but the most reso- 
lute at a time when restrictive con- 
ditions reappear? 

Science is not apart from society. 
Its purpose, its results, and its people 
are part of the fabric of human life. 
We in America want and need peace. 
We cannot tie science to the military 
and hope to see it used for peace, 
no matter how ingeniously we write 
the contracts, nor how circumspect 
the men of good will remain. More- 
over, science is in need of social aid. 
It must obtain that aid in the name 
and right of research, not masquerad- 
ing as an arm of war. A strong sci- 
ence requires national acceptance and 
understanding. And in the world of 
peace we all so much long for, science 
must be again the pursuit of truth 
for all men, not for Americans alone. 
It cannot be so if it is narrow, na- 
tional. secret; it c=nnot be so if it is 
regarded everywhere as but the 
zealous armorer of a new and more 
dreadful war. 


The Congress is now about to con- 
sider legislation establishing a Na- 
tional Science Foundation, a federal 
agency which will grant scholarships 
and résearch funds in the name of 
science, not that of war. It is the 
duty of every reader of The American 
Scholar to acquaint himself with these 
measures and, if he is convinced of 
their soundness, to lend them his prac- 
tical support. 














A Positive Program 


of Research for Peace 


by Aldous Huxley 


The military are “intruding” into 
science, because they hope that an 
increase in knowledge will lead to 
the development of more effective 
weapons. Scientists are advised by 
Dr. Ridenour to “resist intrusion” to 
the extent that it threatens to de- 
grade pure science into mere engineer- 
ing. By Professor Wiener, they are 
advised to resist it absolutely and 
unequivocally, on moral grounds. 

This negative procedure of “resis- 
tance to intrusion” requires, it seems 
to me, to be supplemented by some 
form of positive action, designed to 
offset the military program of re- 
search for war, and to render it un- 
necessary. 

The present predicament of the 
human species can be summed up in 
a few sentences. (1) The two and 
two-tenths billion inhabitants of the 
planet do not have enough to eat, and 
by the end of the present century their 
numbers will have increased to three 
and three-tenths billions. (2) Over 
the greater part of the earth, soil 
erosion is rampant. (3) Western in- 
dustrial civilization is based upon the 
exploitation of wasting assets. What 
we call “prosperity” is the consequence 
of rapidly dissipating our planetary 
capital. (4) When they are found in 
an industrialized country, hunger and 
a shortage of raw materials lead to 
aggression. Where the _ industrial 
means to aggression are lacking, they 
lead to unrest, anarchy and to that 
end-product of anarchy, tyranny. (5) 
Democracy cannot flourish in a coun- 
try where population presses heavily 
upon resources. The twentieth centu- 
ry is an age of dictatorship, because 
it is an age of planetary overcrowd- 
ing. There is not, as in the past, a 
Virgin New World to relieve the 
mounting pressure. (6) Asia, Africa, 
Eastern Europe and South America 
have very high birth rates. Western 
Europe, Australasia and North Amer- 
ica have low birth rates. In the con- 
text of modern nationalism, these 
differences constitute a standing in- 
vitation to aggression and preventive 
war. 

Political foresight and a rational 
planning of human destinies are pos- 
sible only in a world where popula- 
tion is stable, and where birth rates 
and death rates are uniformly low. 
Hence the need for an international 
population policy. But such a policy, 
even if adopted tomorrow, would not 
take effect (owing to the large num- 
bers in the reproductive age groups) 
for at least two generations. In the 
interval we can merely palliate the 
political and economic symptoms of 
the underlying demographical crisis. 
Workers in pure and applied science 
should combine, it seems to me, to 
plan a program of research aimed at 
removing some at least of the present 
causes of war and tyranny. 

(1) Basic research in chemistry and 
biology might result, among other 


things, in the discovery of methods 
for producing foodstuffs artificially. 
e.g., through the synthesis of chloro- 
phyll. (2) Less basic research might 
show how many agricultural wastes 
could be converted into nutrient solu- 
tions for edible yeasts. (3) A long- 
range study should be undertaken of 
the means whereby our industrial civ- 
ilization could be shifted to a founda- 
tion less precarious than the exploita- 
tion of rapidly dwindling mineral de- 
posits. The aim should be to find 
surrogates which can be produced 
from raw materials that are prac- 
tically inexhaustible. A similar re- 
search should be undertaken into uni- 
versally available sources of power, 
such as the wind and the sun. Pow- 
er sources such as petroleum, coal and 
uranium are natural monopolies, 
whose possession by a strong country 
is a temptation to aggression, by a 
weak country an invitation to exploita- 
tion by the strong. 

If drawn up by an international 
body of scientific workers and presen- 
ted to the various electorates of the 
world, a program of this kind should 
be certain of popular (though not 
necessarily of governmental or mil- 
itary) support. For on one thing at 
least, all human beings are agreed: 
they want to have enough to eat. 
Men can get on very’ well without 
atomic energy; but they cannot dis- 
pense with bread. 


The Seven Propositions 


of Professor Ridenour 


by Robert K. Merton 


Dr. Merton is Associate Professor of Sociol- 
ogy at Columbia University. 


With great lucidity, Professor Ride- 
nour summarizes present-day rela- 
tions between scientists and the mil- 
itary in seven propositions: (1) the 
disinterested makers of policy in the 
Armed Services are deeply concerned 
with advancing free basic science; (2) 
the self-denying military see them- 
selves as a useful stopgap pending 
the establishment of a federal civ- 
ilian agency in support of research; 
(3) the large resources of the pros- 
perous military are admirably suited 
to provide the big money needed for 
certain types of research; (4) the un- 
intrusive military interfere with nei- 
ther the choice of subjects for re- 
search nor the conduct of research; 
(5) scientists, young or old, well-en- 
dowed or not, have the unqualified 
option of refusing to be seduced into 
a life of secrecy by the munificent 
military—and, further, they enjoy 
complete safety from rape by the men 
in uniform; (6) the diversion of in- 
terest from basic to engineering re- 
search occurs only among those scien- 
tists predestinated to make that 
choice; and (7) research subsidized 
by the communicative military in time 
of peace need not entail secrecy. 


Thus Professor Riaenour announces 
a momentous and largely unnoticed 
reversal of roles in the relations be- 
tween scientists and the military. His 
image of a disinterested, self-deny- 
ing, unintrusive, prosperous, munifi- 
cent and communicative military plac- 
ing themselves at the service of free 
basic science cannot but give heart 
to those scientists who have suffered 
from illusory contrast-images. To 
them, the quiet surrender of the Army 
and Navy to the men of science will 
be as welcome as it is unexpected. 

In Professor Ridenour’s world, men 
of war are strangely willing to yield 
their own professional interests to the 
internationalism of free science, which 
knows no national boundaries. In this 
world, the military eagerly expends 
substantial funds only to make the 
more certain a civilian agency which 
will, one must suppose, supplant their 
own war-oriented concerns with more 
peaceable types of research. Some 
scientists have evidently not caught 
up with this turn of affairs. Mis- 
understanding the disinterested pur- 
poses of the Armed Forces, they make 
the unpardonable error of seeking to 
have “the work to be done. . . related 
to a military or naval problem.” 

Indeed, scientists are not infrequent- 
ly at fault. For despite the concern 
of the military with basic research, 
some scientists insist on rising to the 
lure of large research funds made 
available by the Services and turn 
away from science to “engineering 
work.” But, as Professor Ridenour 
points out, these men have only them- 
selves to blame. For, like the mem- 
bers of a more ancient profession, 
their behavior testifies that eventual- 
ly they would have given way to temp- 
tation. 

However, young scientists who wish 
only to set about their business of 
basic research have little to fear from 
refusing the largess of the Armed 
Services. Whether they seek fellow- 
ships or research appointments, they 
may, if they wish, confidently turn 
away from research supported by the 
military without incurring more than 
a nod of approval by their heavily 
subsidized superiors in the academic 
bureaucracy. 

But perhaps the finest moment of 
creative imagination in Professor Ri- 
denour’s essay is to be found in his 
allusion to scientific research support- 
ed by the Armed Forces and “done 
without restrictions of secrecy.” 

Soldiers and sailors who read Pro- 
fessor Ridenour’s account may un- 
easily suggest a more appropriate ti- 
tle: “Should the Military Resist the 
Intrusion of Scientists?” 

Social scientists who read the ac- 
count may ask: Can this be really so? 
And, in seeking an answer, some may 
request the Armed Services to sup- 
port an objective empirical inquiry 
among a representative sample of the 
nation’s scientists who have worked 
with the support of the military in 
order to determine how much of Pro- 
fessor Ridenour’s world is fancy and 
how much, fact. 
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An Economist 


Views the Problem 


by Seymour E. Harris 


Seymour E. Harris is Professor of Economics 
at Harvard University, Managing Editor of 
the REVIEW OF ECONOMIC STATISTICS, 


and author of numerous books on economics. 


Professor Ridenour has written an 
eminently sensible paper. His theme 
seems to be that the military in mak- 
ing large funds available will help 
rather than hamper science; that sci- 
entific projects requiring gargantuan 
equipment (e.g., cyclotrons, giant elec- 
tron accelerators) are no less im- 
portant than those requiring the at- 
tention of great scientists working 
with modest resources (e.g., Ruther- 
ford, Bridgman); that those scien- 
tists who, by military grants, will be 
lured from pure science to participa- 
tion in engineering projects, would 
probably have been tempted by in- 
dustry in any case; that the squeam- 
ish reluctance incidentally to aid 
the military is not a rational basis 
for refusing to work on government- 
sponsored scientific projects. 

Since Dr. Ridenour’s position is 
reasonable and well balanced, the 
social scientist’s contribution to the 
discussion of the military or gov- 
ernment’s relation to science is sup- 
plementary to, rather than critical of, 
his position. 


Apparently the military contributed 
$90,000,000 in 1946 for scientific re- 
search—a figure to be compared with 
$30,000,000 available for all scientific 
research in all universities in 1940. 
Total expenditures for research of all 
kinds in 1940 were roughly estimated 
at $345,000,000 in the report to the 
President, Science, the Endless Fron- 
tier: industry $234,000,000; govern- 
ment, $69,000,000; colleges and uni- 
versities, $31,000,000; research insti- 
tutions $11,000,000. 


TOTAL RESEARCH 
EXPENDITURE SMALL 


Both military and total research ex- 
penditures are scandalously small. 
Here is a country that turns out 170 
billion dollars’ worth of goods in a 
year. An atomic war, or any kind 
of an ultra-modern war, is almost 
certain to be crippling and destruc- 
tive—far beyond the millions killed 
or harmed physically or mentally, and 
far beyond the 350 billion cost of 
World War II to this country. Wheth- 
er we will have to go through the 
agony of another war and whether 
we would win such a war will largely 
depend upon this race of scientists. 
The writer, anxious for peace with 
the U.S.S.R. and confident of our suc- 
cess in resolving our difficulties, would 
not classify himself as a red-baiter. 
I am, however, aware of a regrettable 
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philosophy which has percolated to 
the masses and which serves to make 
one cautious. That philosophy sug- 
gests the inevitability of a dog fight 
with capitalistic nations; but the “in- 
evitable” fight will not come off so 
long as it is clear to all that the 
U.S.S.R. is likely to lose. Until war is 
outlawed then, we must spend gener- 
ously on science. 

Professor Ridenour is then indeed 
right to poke fun at those who would 
not even incidentally help the military 
(cf. Mr. Wallace in the New Republic, 
February 3, 1947). Once the world has 
really outlawed war, then indeed the 
scientists may turn their backs on the 
military. With modern advances in 
warfare, the dollar spent on science 
becomes a much more valuable dollar 
than the dollar spent on ammunition 
or soldiers. How long will it take be- 
fore the military realizes the new pat- 
tern of expenditures required by mod- 
ern warfare? The optimum expendi- 
tures on science might well run into 
the tens of billions of dollars. 


GOVERNMENT AID TO 
RESEARCH INCREASING 


In spending billions for research, we 
might stave off war or, in case of war, 
save millions of lives, assure the sal- 
vation of at least part of our 500 bil- 
lion-dollar plant and retain most, if 
not all, of the 150-250 billion dol- 
lars of annual income over the next 
twenty-five years. That we shall not 
spend so much is almost certain—and 
not merely because the issues are not 
adequately understood by the military 
and Congress. It will take years to 
train the required scientists, build the 
necessary laboratories, and convince 
the country that the concomitant 
budgetary deficits and deterioration of 
current living standards would be 
worth while. (Beyond a certain point, 
needless to say, training potential 
carpenterg to become nuclear phys- 
icists or ¢ Thensiets will yield diminish- 
ing returns.) But even more impor- 
tant is the fact that the expenditures 
in dollars, in man power, in the way 
of life involved, in creating the re- 
quired scientific machinery would be 
so great, that far short of the optimum 
level, we would simply call a halt. 
There are some terms under which 
we prefer not to live, or at least to 
forego security. 


Government aid on a large scale for 
research in the pure sciences is on 
the way. Even a penny-pinching Con- 
gress, which will sacrifice security to 
save dollars, and trade unwise remis- 
sion of taxes for votes, will not be 
able to stop the inevitable. It is cer- 
tain that government will and must 
play a larger part—first because the 
privately endowed institutions and 
the private foundations, the main 
source of research funds for pure sci- 
ence in the past, are waging a losing 
fight. Inflationary pressures, declin- 
ing rates of interest, increased taxes 
and the general weakening of the 
fabric of capitalism all militate 
against these private sponsors from 





maintaining their relative position. 
Universities may still earn 4 per cent 
on their investments; but the risk 
element is large and, therefore, part 
of the return is spurious—as the first 
big depression will reveal. 


There is a second and perhaps more 
important reason for increased gov- 
ernment participation; and this ap- 
plies not only to research for mili- 
tary purposes, but even more for 
peace purposes. For many years the 
government has been spending funds 
on research—to improve the manner 
of spraying trees, to obtain better 
seeds, to discover the distribution of 
liquid assets, et hoc genus omme. The 
occasion is generally that private en- 
terprise could not afford to spend this 
money, since the gains, inadequately 
protected by patents, accrue quite 
generally; or that the expenditures in- 
volved are so large that private enter- 
prise could not mobilize the required 
resources or dare not risk expendi- 
tures on the required scale. The re- 
lease of atomic energy dramatizes 
the research project too large for 
any business enterprise or conglomer- 
ation of enterprises to handle. It is 
a reminder that where the nation’s 
gains are a multiple of the govern- 
ment’s cost, and where there is no 
alternative to government sponsor- 
ship, a virgin field has been opened 
for government research. This is 
just another example of government 
spending for the public welfare, where 
the gains in national income or (and) 
human welfare may well greatly ex- 
ceed the cost to the Treasury, and 
where in effect the Treasury’s gains in 
revenue may well exceed the outlay. 


WILL TALENT BE DRAINED 
FROM “PURE SCIENCE”? 


Our final point relates to the drain- 
ing of talent away from pure science. 
Here I fear that Dr. Ridenour is 
rather optimistic. In the present state 
of income distribution, in particular 
where a professor with $10,000 in- 
come receives after taxes the equiv- 
alent in goods of what $5,500 would 
have yielded in 1939, or one with a 
$6,000 income, the equivalent of less 
than $4,000, the temptation to desert 
pure science for a minimum standard 
of living is indeed irresistible for 
many. It is not enough to say they 
would have been tempted in any case. 
With more and bigger prizes offered 
under government aegis, “scientific 
prostitution” will grow. In the social 
sciences, where government or in- 
dustry will pay young men two or 
three times what universities can af- 
ford, the migration has been serious. 
A large proportion of able young men 
in economics, for example, are now in 
government; and the drain to busi- 
ness of economists who have the “cor- 
rect” views is not to be minimized. 
At a price, many able theorists be- 
come economic practitioners or de- 
fenders of private enterprise. (A 
large proportion would in any case 
have sought government or business 
careers and would have found the 














work and viewpoints congenial, but 
not all.) These losses are undoubted- 
ly reduced, if not entirely recouped, 
by the response of talented young sci- 
entists, natural or social, to the in- 
creased funds made available. And 
the economic practitioner, or the en- 
gineer, also adds something to science. 

A final suggestion. Would it not be 
an effective use of research dollars, 
from the viewpoints of both govern- 
ment (inclusive of the military) and 
science, if subsidies were paid to the 
best of the pure scientists, for the 
dual purpose of enabling them to con- 
tinue their work and giving them the 
minimum amount of help for re- 
search assistance and laboratories. 
(I assume that the scarce resources 
are first-class pure scientists; and 
they above all should be saved for the 
most general and most important 
work.) In this manner, the contribu- 
tion per Einstein, per Bridgman, etc., 
will be a maximum, and excessive di- 
versions from pure science stopped. 
The great tragedy results when the 
potential Rutherford, Einstein, Curie, 
Rabi or Bridgman yields to economic 
pressures. Perhaps the National Sci- 
ence Foundation will discourage the 
wastage involved in transferring great 
talents from pure science to engineer- 
ing. 


Facts and Values 


by William Y. Elliott 


Dr. Elliott is Professor of Government at 
Harvard University. 


The clear and persuasive paper of 
Prefessur Ridenour has evoked on 
the whole favorable comments from 
Dr. Bush, Dr. Young, and my col- 
league, Professor Seymour Harris. 
These may be summarized by saying 
that Dr. Bush is convinced that, in 
the light of his own broad experience, 
science has little to fear from crip- 
pling of its freedom by military res- 
trictions attached to grants for “pure 
research.” Dr. Young wants to extend 
the range of research, and views the 
government as the natural source for 
its support, even in the social sci- 
ences. Professor Harris feels that our 
outlay for research has been scan- 
dalously small and takes the realistic 
view that, as long as we are in what 
is, certainly so far, a power struggle 
with Russia, our best protection is 
to keep ahead. 

On the other hand, Professor Mor- 
rison fears the enveloping atmos- 
phere of military control, the misin- 
formation of the taxpayer that is in- 
volved by vulgarizing the contribu- 
tions of science to our defense, and 
the danger that foreign nations (not 
specified) will be frightened by a bil- 
lion spent on military research. He 
is at least as much concerned about 
the “creaming” of potential students 
by the Navy, and probably soon to be 
paralleled by the Army. 


Professor Wiener’s objections are 
twofold. He objects to the indiscrim- 
inate clapping of restrictions on free 
research; and he distrusts military 
control. This distrust is illustrated 
by his classic sentence: “If our little 
boy is beset by bullies, we may teach 
him how to box, but we do not give 
him a razor to carry.” He does not 
believe that the military are to be 
trusted, since they have used the 
atomic bomb. 

Any analysis of this basic issue de- 
pends upon two sets of problems: 
one is in terms of fact, and the other 
is in terms of value. 

I submit that the facts are about as 
follows, and that this statement might 
command—at least up to its final 
statement of Russian behavior—gen- 
eral assent even from physical scien- 
tists, who are much more conversant 
with the facts of laboratories and 
experimental control of matter than 
with the forces of politics. 

Few doubt that we are at the pres- 
ent time confronted with a problem 
in the control of atomic energy that 
is somewhat different from the rela- 
tion of a small boy to bullies. It 
involves the possibility of the de- 
struction of a considerable part of civ- 
ilization, if a solution is not reached; 
or, alternatively, the possibility of a 
prolonged period of armed suspense 
between systems which have not been 
able to agree upon a common and se- 
cure method of preventing the use of 
atomic energy for purposes of destruc- 
tion. 

So long as the latter situation 
exists—and it must exist until a com- 
mon formula of control has been ac- 
cepted and, beyond question, put into 
workable operation—not only the sci- 
entist, but the whole industrial struc- 
ture of the United States and prob- 
ably of other world powers, will be 
increasingly geared into a military 
system capable of acting on a mo- 
ment’s notice. It is not “pure” sci- 
ence alone that is endangered. The 
whole range of industrial and tech- 
nical know-how in the world becomes 
a military factor. The presence of 
potential Fifth Columnists is a mat- 
ter of uniquely perilous concern. Un- 
less we assume the pacifist philosophy 
that the best defense is no defense, 
the growth of military controls and an 
increasingly totalitarian temper would 
seem to the political scientist inevita- 
ble. The pacifist attitude is not like- 
ly to triumph, for reasons that are 
beyond the scope of this short sum- 
mary. But I think they are not likely 
to be disputed. 

Now for the more doubtful factors: 
on the evidence so far the Russian sys- 
tem is auite unwilling, except for pur- 
poses of tactical delay and propagan- 
da, to discuss with an open mind, and 
much less really to institute, any in- 








ternational control that would effec- 
tively insure tht security of other sys- 
tems against the possibilities of the 
misuse of atomic energy for military 
purposes by the Soviet system, or 
that would prevent the unlimited 
development of atomic energy within 
that system. We cannot, of course, 
close the books on this without fur- 
ther efforts to persuade the Politburo 
to change the attitude that has been 
publicly and repeatedly expressed by 
Mr. Gromyko as their official policy. 
In the meantime, we must accept the 
facts as they appear to be. 

Now for the question of value: if 
the facts are as stated, we have as one 
alternative, the maintenance of an 
“open system,” based upon the un- 
subsidized (by government) opera- 
tions of independent researchers in 
science, not geared into defense pro- 
grams. This is obviously a more at- 
tractive world in which to live, both 
for scientists and for citizens who are 
persuaded of the values of liberalism 
in the enduring sense of that term. 
If academic and scientific “freedom” 
are the highest values, and life is not 
worth living without them—and if 
they are “absolute” values—perhaps 
this is the right line. On the other 
hand, so to act is to take certain 
grave risks about the survival of our 
whole system. We should definitely 
have to accept the inability of that 
system to prevent incursions on the 
freedoms of other systems as well 
as our own, or to protect the pros- 
pects of a world order, based upon 
the freedom of nations and their com- 
mon acceptance of law by consent. 

The other alternative is to say that 
our system is worth putting as far as 
possible beyond the reach of intimida- 
tion and in the position of supporting 
a workable system of protection of 
international law and justice. We 
may lose our freedoms in a struggle 
to maintain this kind of a world— 
a struggle which is not of our own 
choosing. We certainly lose freedom 
for the world if we let it go by de- 
fault. 

To rely upon (a) scrapping our 
A-bombs, (b) professions of out- 
lawry by treaty of atomic energy for 
war purposes, and (c) the good faith 
of a totalitarian system—all of which 
we are urged to do by the Party-line 
followers—would appear in terms of 
value to gamble with our national sur- 
vival, certainly with our future as a 
world power and the protector of the 
system of human rights. 

When Professor Wiener and his fel- 
lows among the scientists are pre- 
pared to demonstrate for us a world 
order that differs from the facts of 
a conflict of two great world systems, 
in their struggle for what may be the 
future of science as well as the human 
soul, then we may be able to bring 
science back into its free role. Until 
that time, we cannot entrust our- 
selves to a prescription by or for 
“small boys.” We shall have to as- 
sume the responsibilities of maturity 
in a most unpleasant world until we 
are able to change it and establish 
the conditions of moral order that can 
bring under control the Four Horse- 
men of the Apocalypse, who are still 
riding. 
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Dangers to Research, If 
Recognized, Can Be 
Avoided 


by Vannevar Bush 


Dr. Bush, President of the Carnegie Insti- 
tute of Washington, has been Director of 
the Office of Scientific Research and De- 
velopment since 1941, and is chairman of 
the Joint Research and Development Board. 


The long. tradition of freedom of 
knowledge is a characteristic of sci- 
ence to which Dr. Ridenour properly 
gives much emphasis in his analysis 
of the attitudes which he holds scien- 
tists may take toward government 
support of research. Inevitably, such 
emphasis tends to bring into ‘dispro- 
portionate prominence the fact that 
some programs connected with the na- 
tional defense must for the common 
good be conducted in secrecy, and to 
throw into correspondingly dispropor- 
tionate obscurity the fact that—even 
under the temporary system whereby 
Federal money is channeled through 
the Armed Services—a very substan- 
tial part of the basic research thus 
financed is as free of restrictions as 
ever research has been. I quite agree 
with the general treatment of this 
important matter which Dr. Ridenour 
ably presents. The great point is not 
that there are dangers that research 
in this country may be placed on a 
false or unwise basis (there have al- 
ways been such dangers); the great 
point is that if we fully recognize 
them we can surely avoid them. 

As for the possibility that continu- 
ing use of public funds to support re- 
search might weight the balance too 
heavily on the applied research side, 
I believe that the availability of fed- 
eral funds does not raise any new 
problem, although it certainly brings 
into relief an old one. If our scien- 
tific undertaking as a whole is to be 
of the maximum social value, effort 
must be properly distributed in the 
basic research which discovers new 
knowledge, and in the applied research 
which makes knowledge effective in 
controlling the environment and bet- 
tering the conditions of life. Scanting 
of either form through overemphasis 
on the other is obviously short-sighted. 
The interest of the scientist and the 
interest of the public are parallel here. 
During the wartime emergency, great 
emphasis on applied research was nat- 
ural and proper. It should be noted, 
however, that that emphasis was a 
result of the war needs, not of the 
federal financing; it does not at all 
follow that federal financing in times 
of peace means a continuation of ex- 
tra demands for applied research. 

The greater significance of both the 
present interim function which the 
Services are ably performing, and the 
hard thinking which is being done on 
the formulation of legislation for a 
National Research Foundation, lies in 
two facts too often overlooked. These 
facts are that we are now in the proc- 
ess of recognizing, defining and estab- 
lishing a clear relationship between 
government and science, as one of the 
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major components of our civilization; 
and that this time we are carrying 
that process through with more con- 
sciousness of what we are about than 
we had, say, in developing a similar 
relationship between government and 
such other components of society as 
agriculture or the transportation in- 
dustry. The phenomenon should be of 
profound interest to social scientists, 
for it seems to indicate not only that 
research—which we may here con- 
sider to be the deliberate application 
of intelligence to the increase of 
knowledge and to the control of the 
environment—is now recognized as a 
major concern of the people as a whole, 
but also that we as a nation have at- 
tained maturity in this regard. 


The Armed Services Are Not 
Fit Almoners for Research 


by Norbert Wiener 


Norbert Wiener is Professor of Mathematics 
at the Massachusetts Institute of Technology. 
In a letter published in the January number 
of the BULLETIN, he refused to give tech- 
nical information concerning controlled mis- 
siles to a scientist working for a great air- 
craft corporation. 


An article such as Professor Ride- 
nour’s may be written from several 
points of view. From one point of 
view, the word “should” applies to 
the scientist in his full duty as a 
scientist, a citizen and a responsible 
human being. From another point of 
view, the duties of a scientist are con- 
sidered from the narrow point of view 
of what is called “professional ethics,” 
in the sense of the code of conduct 
adopted by a profession for the min- 
imization of internal friction, and the 
aggrandizement of its vested interests 
as far as they determine its attitude 
to the rest of the world, together with 
a certain modicum of pious respect- 
ability. This second standpoint is 
that of Mr. Petrillo, Dr. Fishbein, and, 
I gather, of Dr. Ridenour. 

Dr. Ridenour, as an administrator 
of science, finds that “there is no com- 
pulsion to accept the funds proffered 
by the Armed Services for research 
use.” As an older working scientist, 
I too have found no such compulsion, 
for I am in the position to refuse them 
and to choose my own problem. I 
wish I were able to say the same thing 
of my younger working colleagues. 
Their refusal be take a job handed to 
them by the Navy through their ad- 
ministrative superiors is much too 
frequently a refusal to eat. 

Dr. Ridenour puts the public bene- 
fits of the improvement of the atomic 
bomb as a parallel undertaking to 
the study of nitrogen treated as an 
attempt to make better fertilizer. This 
public spirit may have a meaning 
after we have decided to push the civil 
uses of. atomic energy ahead of the 
military uses. At present, our author- 
ities have made exactly the opposite 
decision, and this excuse is sheer 
humbug. 

The Navy may have the praise- 
worthy sentiments opposed to secret 





research which are attributed to it 
by Dr. Ridenour. I do not care to test 
them. If a piece of work done by me 
under Navy contract should prove to 
be directly applicable to the design 
of a new weapon, I should have to com- 
municate it to some Navy authority, 
and in the natural course of events, 
I should expect a classification to be 
slapped down on it before I could say 
“Vannevar Bush.” This is exactly the 
experience I had in 1940, before we 
entered the war, at the hands of a 
civilian organization engaged in war 
research. 

The Armed Services are not fit al- 
moners for education and _ science. 
They are run by men whose chief pur- 
pose in life is war, and to whom the 
absence of war, even though a war is 
almost certain to engulf them per- 
sonally, is a frustration and a denial 
of the purpose of their existence. They 
are run by men who have been drilled 
into a highly specialized scheme of 
subordination and _ superordination. 
What makes a man a good soldier, 
generally makes him a bad scientist, 
and a totally unsuitable administrator 
of science. 

The compartmentation of science 
which, for all Dr. Ridenour suggests, 
dominates most of Army-and-Navy- 
subsidized research, is fatal to the 
moral responsibility of the individual 
scientist. The one time at which he 
can effectively assert his moral judg- 
ment is, therefore, when he enters 
upon a program of service research. 

Finally, to say, as Dr. Ridenour 
does, that “the moral issue does not 
involve the technique or equipment 
with which a war is fought,” is com- 
pletely specious. The purpose of war 
is only superficially to defeat the en- 
emy. It is fundamentally to avoid a 
threat, or secure a _ prosperity, or 
express an indignation, or what you 
will. Under modern conditions, it leads 
to a loss to both sides, and it is only 
the excess of gain over loss, whether 
physically or morally, which marks 
its success, just as it is the excess 
of therapeutic action over toxicity that 
marks the value of a drug. A weapon 
which brings upon us the demoraliza- 
tion of the responsibility for need- 
less and indiscriminate slaughter; a 
weapon which blackens our name in 
the eyes of the world; a weapon which 
gives the control of the entire desti- 
nies of our countries into the hands 
of a few people who know no control; 
a weapon which has no riposte other 
than the counter-slaughter of our civ- 
ilian population; such a weapon is a 
bad weapon—technically, strategical- 
ly and morally. 

If our little boy is beset by bullies, 
we may teach him how to box, but we 
do not give him a razor to carry. 
This is partly because the razor is 
just as dangerous to him as to his 
assailants, and partly because there 
is such a thing as too great a violence 
in reply to an attack, as the criminal 
law knows very well. To give the 
atomic bomb to those who profess to 
be able to come to a decision as to 
whether to use it in no more than 
two weeks after its first trial, does 
not differ in its wisdom from putting 
a razor in the hands of a five-year-old 
child! 














Subsidies Acceptable 
with Proper Safeguards 


by Donald Young 


Donald Young is Executive Director of the 
Social Science Research Council. He is on 
leave from the University of Pennsylvania, 
where he is a Professor of Sociology. 


The present commentator can do lit- 
tle more than agree wholeheartedly 
with Dr. Ridenour’s dispassionate dis- 
position of the bogey of military domi- 
nation hovering over science in Amer- 
ica. It may be in place, however, 
to suggest that Dr. Ridenour’s limita- 
tion of his argument to the natural 
sciences is a function of his personal 
area of specialization. Each of his 
well-made points with regard to the 
natural sciences applies also to the 
social sciences, 

Research in the social sciences, 
whether it be labeled economics, soci- 
ology, social psychology, political sci- 
ence or anthropology, is simply the 
objective analysis of some selected 
aspect of human relations. It is based 
on the assumption that human be- 
havior is no more essentially caprici- 
ous than that of the atom, and that it 
is consequently possible to gain more 
knowledge concerning social phenom- 
ena through the use of suitable ob- 
jective techniques than through more 
casual and intuitive approaches. The 
military services obviously need such 
knowledge, both for the operation of 
their own enterprises and in plan- 
ning their strategy and tactics. Na- 
tional security, as well as national 
welfare, requires sound knowledge of 
factors affecting human _ relations. 
That this is the case is well established 
by the large-scale utilization of social 
scientists by war agencies during and 
since World War II, and by current 
military support of social science re- 
search projects. 

There is, however, even greater 
fear that social science research may 
be dangerously warped by military 
support than that natural science re- 
search may be misdirected or perver- 
ted. That there is real justification 
for this greater apprehension is ob- 
vious when one considers, first, that 
it is more difficult to be objective 
about the behavior of one’s fellow 
men than about inert matter or even 
living tissue; second, that the be- 
havior of people is perhaps the most 
complex of subjects for study; and, 
third, that the social sciences are the 
least mature of all the disciplines and 
still suffer from the handicaps of un- 
derdeveloped techniques and inade- 
quate personnel. The antidote to this 
fear, of course, is not to avoid the 
issue but to spur the efforts of social 
scientists to meet the extra difficulties 
in their situation. One of the great- 
est obstacles to the sensible program 
of working harder in the social sci- 
ences because the tasks are more ar- 
duous, is that so many people retain 
confidence in the validity of their own 
notions about the resolution of prob- 
lems of human relations, even in the 
face of contrary evidence. It is much 


easier for every man to regard him- 
self as an expert in the social fields 
than in such fields as chemistry and 
physics, whose basic problems seem 
less familiar. Under the circumstan- 
ces, it is natural to assume that milita- 
ry support of social science must 
mean a serious degree of military 
dominance of procedures and results. 

A quick review of the more tradi- 
tional sources of support for research 
in the social sciences may serve to 
weaken the belief in the inevitability 
of harmful military dominance of re- 
search financed by the Army and the 
Navy. Most research in the social 
fields in the past has been subsidized 
in an indirect manner, for it has been 
in good part a leisure time activity, 
something in the nature of a luxury, 
carried on by professors in the hours 
not given to teaching and other uni- 
versity duties. Another form of sub- 
sidy by academic institutions has been 
the provision of material facilities, 
such as books, housing and computing 
machines, of whole or partial relief 
from teaching and administration, and 
of direct cash grants from the institu- 
tional budget. In an appreciable num- 
ber of cases private individuals have 
given of their funds for specific re- 
search projects. Philanthropic founda- 
tions, of course, have long been a 
main reliance for the support of both 
large and small research enterprises. 
Another major source of support for 
research in the social sciences, which 
is commonly minimized if not over- 
looked, is government, both state and 
national. Although no conclusive data 
are available, it is probably accurate to 
say that down to World War II a larger 
proportion of social than of natural 
science research has had government 
support. Social scientists also have 
been accepting support directly from 
business and industry without serious 
criticism from their fellows because 
of the source of their finances. There 
seems to be no good reason to be- 
lieve that academic boards of trustees, 
heavily weighted with non-scientific 
citizens; private individuals wealthy 
enough to subsidize research; busi- 
ness executives and men who control 
the expenditures of non-military gov- 
ernmental agencies are either more 
or less inclined than the military to 
“intrude” in the research which they 
support. 

There is no source of funds for re- 
search in the social sciences from one 
point of view or another cannot with 
some justice be called “tainted,” if by 
that we mean that the laymen in con- 
trol of finances have some personal 
concern about the nature of the find- 
ings in projects which they support. 
Such bias is not unknown in the 
natural science fields. But protection 
against bias of this kind is entirely 
possible. Money can be sterilized for 
research purposes in passing from 
one hand to another, if both parties 
to the transaction are truly interested 
in research. It is up to the research 
man to make certain that this is the 
pase, or else refuse to be a party to 
the deal. That some men will yield 
to temptation and accept funds under 
conditions fatal for the maintenance 


of decent research standards may 
be taken for granted, but this is a 
matter of individual integrity and not 
dependent on any inherent difference 
between military and civilian auspices. 


A Primary Influence 


Ignored 


by Douglas P. Adams 


Douglas P. Adams is Assistant Professor of 
Graphical Mathematics at Massachusetts 
Institute of Technology. 


A rival picture-poetry to Dr. Ride- 
nour’s lissome phrases need not be 
attempted in a_ three-hundred-word 
ambit. Apart from this particular 
charm, the Spring Forum was bereft 
of force and interest because of its 
lack of orientation with respect to a 
primary influence. The omission raises 
a second, more fascinating question. 

I assume no competent, sincere eva- 

luation of Kremlin ambitions fails to 
list them among the primary influ- 
ences of earth’s current politics. I 
am not referring to convictions one 
way or the other as to whether these 
influences should be accepted or par- 
ried by any state, but simply to their 
existence and importance. In _ the 
Spring Forum, four of the five scien- 
tists did not mention the Kremlin or 
allude to it affirmatively. Dr. Bush’s 
remarks alone imply the cogency of 
its influence. The sixth reporter, not- 
ably an economist, paid the Kremlin 
sufficient service to dispel the thought 
that Forum policy might have deemed 
it best unmentioned at the moment. 
Unoriented with respect to this pri- 
mary influence, the Forum immediate- 
ly lost momentum and clarity. 
" Until recently, no matter how bad- 
ly men treated each other, Nature 
exceeded man as man’s worst enemy. 
In an economy of abundance, it is 
clear that Nature will have yielded 
to man as the chief threat to a gen- 
erous human survival. The world 
looks again in desperation to the sci- 
entific mind and method for leader- 
ship, as contrasted, let us say, to 
that of inveterate politics. Will the 
same type of mind and thinking prove 
as competent against the ills of man’s 
mind as against those of his body? 
—against those of his heart as against 
the tribulations meted out by Na- 
ture? 

For evidence upon this question, 
the world will carefully ponder the 
word of every scientist joining pub- 
lic debate. When he accepts scrutiny 
in the new field of human relations, 
the scientist will surely need all the 
cunning in the detection, identifica- 
tion, evaluation and utilization of pri- 
mary influences which characterized 
his efforts and successes in the older, 
technological battle. His is an ana- 
lytical mind, dispassionate, unbiased 
and presumably capable of healthful, 
constructive thinking in any field. 
Surely we may hope that the failure 
of his art in the Spring Forum is an 
exception to its intrinsic powers. 
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Office of Naval Research 


Discusses Ridenour’s Views 


by Alan T. Waterman and 
Robert D. Conrad 


Alan T. Waterman is Chief Scientist of the 
Office of Naval Research. 


Captain Robert D. Conrad of the U. S. 
Navy is Director of the Planning Division of 
the Office of Naval Research. 


Dr. Ridenour’s article is one of the 
most sensible public statements yet 
made on the deliberately provocative 
question of the danger to science from 
military intrusion. He has correctly 
quoted and interpreted the policy of 
the Office of Naval Research; and 
he writes from a standpoint free from 
any connections, so far as we are 
aware, with research financed by fed- 
eral funds. 


Nearly two years ago, the Navy 
embarked upon a plan to support 
fundamental research through an or- 
ganization which has since been des- 
ignated by statute as the Office of 
Naval Research. The end of the war 
was in sight, although three months 
were to elapse before VJ Day. The 
Office of Scientific Research and De- 
velopment was reducing its activities. 
University staffs were scattered, and 
their laboratories were either de- 
pleted or transformed into engineer- 
ing development workshops by the 
exigencies of war. Industry was an- 
ticipating the staggering problems of 
reconversion. The prospects of re- 
suming true research work were dim, 
yet the lessons of war were clear to 
all but the most undiscerning: the 
knowledge accumulated by research 
had made possible the developments 
which so greatly hastened our victory, 
and the resumption of the advance- 
ment of knowledge was vital to our 
security, our economy and our na- 
tional welfare. 


NAVY TOOK LEAD IN 
BASIC RESEARCH SUBSIDIES 


No government agency existed for 
the purpose of extending federal sup- 
port to basic research. Prog- 
ress in creating a National Science 
Foundation was discouragingly (but 
understandably) slow. Something had 
to be done, however, and done quick- 
ly. It was under these circumstances 
that the Navy took the lead in making 
funds available for research. 


Today a network of contracts is in 
operation in nearly all fields of phys- 
ical and medical science. About three- 
quarters of the funds are placed with 
educational institutions. Not only is 
much significant research work being 
done, but also the shortage of scien- 
tists is being lessened by the em- 
ployment of graduate students on 
many of these projects. 
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We wish to make it clear that there 
is no coercion, no interference, and 
a minimum of classification restriction 
in all this work. Proposals submitted 
to us are judged on their scientific 
merits by a competent staff of scien- 
tists and officers. The award of a 
contract is based on the known com- 
petence of the proposers, the amount 
of work already being financed in the 
same or contiguous fields, and the 
ever present considerations of budge- 
tary limitations. Once an agreement 
has been reached, the contractor pro- 
ceeds according to his own judgment, 
and the Office of Naval Research does 
not exercise supervision on scientific 
aspects except to share in decisions 
on major matters of policy, scope or 
aim. 

A considerable amount of adminis- 
trative work necessarily accompanies 
any government contract, and it is 
our aim to assist the contractor as 
much as possible in the fiscal, legal 
and operational aspects of the con- 
tract. Not the least of our assistance 
has been in the distribution of surplus 
equipment where most useful in 
various research projects. 

Dr. Ridenour points out the danger 
of awarding funds on the basis of 
foreseeable military applications. This 
is closely related to the problem of 
secrecy. It would indeed be indefens- 
ible to expend naval funds for purely 
philanthropic purposes; some connec- 
tion of the anticipated results with 
the national security must be recog- 
nized. But this is a very broad base. 
Few areas of endeavor are likely to 
be barren of results which affect the 
national defense. 


THE PROBLEM 
OF SECURITY 


The secrecy aspect is particularly 
vexing, since true scientific research 
is incompatible with any restrictions 
on the free flow of information. The 
arrangements we have found workable 
are as follows: The contractor is en- 
tirely free to publish the results of 
his work, but in his publications not 
to speculate upon its possible applica- 
tions and naval or military develop- 
ments. We expect that the scientists 
who are engaged on projects under 
naval sponsorship are as alert and as 
conscientious as we are to recognize 
the implications of their achieve- 
ments, and that they are fully com- 
petent to guard the national interest. 
If a development emerges which 
should be classified, the contractor is 
given the option of proceeding with 
it under security restrictions, or hav- 
ing it removed from the campus to 








a government laboratory or to some 
other contractor. No one is asked to 
work in secret against his will. 


It would be futile to pretend that 
the Army or Navy should remain the 
principal agencies for the federal sup- 
port of basic research. We in the 
Office of Naval Research are constant- 
ly aware that, to a considerable de- 
gree, we are acting as interim trus- 
tees for the National Science Founda- 
tion of the future. When that agency 
is created, staffed, supplied with funds 
and ready for business, we expect 
to transfer to it a portion of the proj- 
ects now on our books. But we believe 
it would be most unwise to transfer 
all of it, for it is vitally important 
that the Navy maintain close and re- 
sponsible relationships with frontier 
research in all fields of science of any 
conceivable interest to the national de- 
fense. We have paid the price of 
neglect in the past, and the direct 
relationships we now have with the 
scientific fraternity must not be bro- 
ken. What percentage of our pro- 
gram is appropriate for retention can- 
not be determined at this stage; it 
need not be great, but it must not be 
trivial. 


EXPERT CONSULTANTS ADVISE 
ON DISTRIBUTION OF FUNDS 


The figure of $20,000,000 cited by 
Dr. Ridenour is approximately cor- 
rect at the time of this writing. It 
is distributed among over 400 projects, 
over half of which are for $20,000 or 
less. The “big research,” to use Dr. 
Ridenour’s words, gets the big money, 
for much of it is in costly equipment; 
but “small research” is also present, 
and is aiding individuals and small 
groups throughout the country. It 
should also be noted that “big” proj- 
ects are not supported in full, but that 
the institution concerned bears a sub- 
stantial portion of the expense in near- 
ly all cases. 


We have at all times sought the ad- 
vice of others. Expert consultants are 
now available to us through the con- 
tractual network. Branch offices have 
been established. A Naval Research 
Advisory Committee of distinguished 
men has been formed, by invitations 
extended under the authority of the 
law creating the office. This Com- 
mittee has already studied the pro- 
gram in detail, and will keep the activ- 
ities of the Office of Naval Research 
under continued scrutiny and review. 


In conclusion, it must be realized 
that this is not an easy task. There 
are no precedents in government for 
the comprehensive support of basic 
research as contrasted with the ex- 
tensive development and engineering 
experience of the Navy. We are, in 
a very real sense, pioneers in estab- 
lishing and maintaining the relation- 
ships of science and government which 
are becoming so essential to our na- 
tional life. Our mistakes as well as 
our success will provide eventual guid- 
ance for the National Science Foun- 
dation. 
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of the Atomic Energy Commission of 
the United States, the electricity pro- 
duced by this reactor must be distrib- 
uted by the Atomic Energy Commis- 
sion or by the Government of the 
United States. I rather infer, from 
certain provisions of this law, that the 
contrary may well be approved by 
Congress; namely, that at the busbar, 
at the point where the electricity is 
produced by the generator, it will then 
be transferred for distribution to 
whatever kind of agency is the policy 
of that region or locality, or whatever 
the national policy may be in that re- 
spect; that it may be transferred to a 
State, that is to say, one of the States 
of the Federal Union, or to a private 
industry, or a public utility privately 
owned, or any one of a number of dis- 
tribution agencies, depending upon the 
wishes of the people at that point. The 
fact that the production must be in 
national hands, in this context, does 
not require that the distribution should 
likewise be other than in accordance 
with the desires of the people of the 
local region or community. I mention 
that for its possible and logical value. 


NEW TECHNOLOGY REQUIRES 
SUPERIOR PERSONNEL 


As to internal management of the 
Atomic Energy Commission of the 
United States, I think the most im- 
portant single fact to remember is that 
this is in a field which is by no means 
routine or known. This is in a field 
in which the technology is changing, 
and it is our purpose to change it as 
fast as we can. It is our purpose, 
within the Atomic Energy Commission 
of the United States, to make as many 
plants and facilities and knowledge 
obsolete as fast as we Can. We concede 
that to be clearly the mandate of this 
Law. This is certainly the desire of 
everyone who appreciates the impor- 
tance of fundamental knowledge and 
of new knowledge of the forces of 
nature. ‘ 

In any case, here is a technology 
that requires a very high calibre of 
personnel, imaginative science, men 
who have a soaring imagination in the 
theoretical field and great skill in de- 
veloping devices that will make funda- 





mental knowledge grow. It will re- 
quire a kind of restlessness among 
engineers not content with the way 
things have been done before. It will 
require, therefore, an atmosphere in 
which people of that kind will be 
willing and glad to serve. 


From our point of view, in the 
Atomic Energy Commission, there 
are a number of considerations, a 
number of things about the atmos- 
phere in which men work that we be- 
lieve must clearly prevail. I do not 
necessarily say this is number one on 
that list, although it is certainly high 
on the list, but there should be ap- 
pointment and promotion and manage- 
ment completely without partisan poli- 
tics. In short, the operations should 
be upon a merit system, a system in 
which merit and nothing else is con- 
sidered by way of judging in the re- 
cruitment of men and women. 

Another circumstance that must be 
a condition of this operation is an 
understanding or a sense of its impor- 
tance. If the tasks that are available 
for the Atomic Energy Commission 
were wholly police jobs, such as licens- 
ing and inspecting, and what we call 
in the United States “flatfoot jobs”, 
it is inconceivable to me, as one with 
some experience in the management 
of large undertakings, that such peo- 
ple as I have been describing, men of 
imagination, restlessness and ideas 
and capabilities of that kind, could be 
recruited or, if recruited, could be re- 
tained in such an undertaking. So, 
a sense of the importance of the job, 
the opening up of new frontiers of 
knowledge, of driving back into these 
dark recesses where we know so little 
and know what we can learn may be 
so important for mankind, this sense 
of importance must permeate this or- 
ganization, if its objectives are to be 
reached. 

No amount of dollars, however great 
—and in the United States, over five 
hundred million dollars a year is a 
very large sum of money indeed for 
one project—whether it is five hundred 
million or more, no amount will achieve 
substantial results if the men and 
women engaged in the undertaking do 
not sense its importance to the future 
of men and women, and its importance 
in reaffirming that faith in knowledge 
which is one of the things that make 
us civilized. This inculcation of a 


sense of importance and encourage- 
ment of new ideas is perhaps the most 
important single managerial problem 
which we of the Atomic Energy Com- 
mission face. 

I have emphasized this so much, be- 
cause I would suppose that what I have 
thought about it in connection with 
a national agency, would likewise ap- 
ply to the operation of an internation- 
al agency, having, in part, comparable 
functions in respect to research and 
development. 


TVA PRESENTED 
AS ANALOGY 


I have referred—and I shall be 
very brief in this—to the TVA as 
a possible analogy. It may be fairly 
obvious that because the TVA is un- 
dertaken by the Government of the 
United States, but is administered 
within a region, a region which, com- 
pared to other sections of the United 
States, is relatively small, that it ex- 
hibits an interest in fitting the devel- 
opment of natural resources into the 
needs of a locality, into the special 
circumstances of a particular region 
of the United States, rather than seek- 
ing by one administration to blanket 
the entire country and thereby to 
destroy the strength that comes from 
diversity. 

When this was first proposed so 
many years ago, as far back as the 
early twenties, and when it was be- 
fore the Congress many times, most 
recently in 1933, it was stated that 
such an undertaking, the staffing and 
management of such an undertaking, 
was quite impossible under conditions 
in the United States. The magnitude 
of concentrated effort, the possibility 
of the injection of partisan politics, 
and the abandonment of the merit sys- 
tem, the difficulty of maintaining a 
high level of morale for technical en- 
terprises—for the TVA is dependent 
almost. entirely upon technical skill— 
that for all these reasons such an 
undertaking was thought to be an im- 
possibility. 

I think it gives a little sense of en- 
couragement that another impossible 
thing has been found to be possible. 
The TVA is a going concern; it is a 
reality. It has been observed at close 
hand, I am very delighted to state, by 
many people from all over the world, 
including the Nations represented in 
this Committee, and there has been a 
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sense of the universality of its effort. 
This gives me some feeling of analogy, 
because, in the development of a tech- 
nical enterprise which has as its pur- 
pose the furthering of human welfare, 
there is a common bond between men 
of all nations and languages, and that 
has been the almost universal comment 
of our distinguished visitors, whether 
they are technicians, politicians or 
men in private enterprise, that this is 
an undertaking which does not require 
transmission from one language to 
another, but that the aspirations of the 
people of the Tennessee Valley make 
technical skills work for their benefit. 
These are aspirations that are shared 
the world over. 


TVA USED DIVERSE 
EXISTING ORGANIZATIONS 


There is also a point in the TVA 
which may have some bearing on the 
international agency which you are 
considering, and that is its emphasis, 
too, upon the importance of diversity, 
of not putting into a single govern- 
ment agency all of the instrumentali- 
ties and means and devices whereby 
men satisfy their desires for more, for 
higher standards of living, for the de- 
velopment of their resources, for edu- 
cation, and so on. It was the effort 
of the TVA and its administration to 
stimulate and promote and encourage 
what we might call known institutions, 
the schools, private individuals, farm- 
ers, farm organizations, business men, 
and business organizations, all man- 
ner of those agencies of the people 
already in existence, whereby they ex- 
press their desires in economic and 
educational fields; that while the tech- 
nical job of controlling the river or 
developing, through the TVA’s chemi- 
cal laboratories, new kinds of phos- 
phatic materials was the job of the 
TVA, the utilization of the river and 
of the electricity and navigation and 
flood control, and the utilization of 
these new technical means of fortify- 
ing the soil was for a host of public 
and private non-governmental or non- 
TVA institutions. 

I think this notion that because gov- 
ernment activity can be expanded to 
cover every phase of human life, it 
should therefore be so expanded is a 
fallacy of abstract thinking. There are 
ample demonstrations in experience, 
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of which, I think, the TVA is one, and 
which we hope the Atomic Energy 
Commission, as it develops, will be 
another. There may weli be govern- 
ment stimulation of a multitude of 
private or non-governmental activities, 
or in any of the known governmental 
activities, according to that pattern of 
life which the people in that locality 
or region deem best. 


CONGRESS DETERMINED BROAD 
POLICY OF TVA AND AEC 


There is one final point, in respect 
to the Atomic Energy Commission, 
which I should like to mention because 
of its possible bearing. The relations 
of an international agency to interna- 
tional legislative and other bodies is, 
of course, inherent in the problem that 
confronts this Committee. It is by no 
means an easy one and requires earn- 
est and sincere thought and explora- 
tion. It may be interesting to point to 
the various places, the various levels, 
one might say, the various loci of de- 
cision of policy matters in the Atomic 
Energy Commission of the United 
States. It is an organizational prob- 
lem in part. It is a problem in which 
the answer is partly constitutional in 
this country. On broad policy ques- 
tions, the Congress of the United 
States, under our national Constitu- 
tion, of course, is the determining 
body. 

The law under which the Atomic 
Energy Commission operates is, of 
course, a product of action by this 
basic policy-making institution, the 
Congress, with the approval of the 
President, in accordance with the pro- 
visions of the Constitution of the 
United States. This Act embraces very 
broad policy considerations, some of 
which I read in the preamble or policy 
statement of this law, and others in 
the provisions of the law which state 
that certain major fields of research 
and development shall be pursued, and 
which lays down policies as to the 
security of information, and the like. 

The President, on the executive 
level, and the Bureau of the Budget, 
which is an arm of the President, and 
the Military Liaison Committee to 
which I have referred, which is an arm 
of the President as Commander-in- 
Chief as well as an arm of the War 
and Navy Departments, and the Joint 
Congressional Committee are the other 
areas, the other locations for decisions 
on various kinds of policy questions. 


Then there are questions of policy 
which the Commission is to determine, 
such as the policy decision towards 
diversity of effort, towards the use 
of existing research agencies for cer- 
tain purposes. The Commission dele- 
gates to the general manager other 
decisions of a different kind, largely 
administrative, largely managerial. 
The general manager then delegates to 
the field managers at Los Alamos, 
Hanford, and Oak Ridge, and other 
points, other responsibilities of man- 
agement. Those field managers, in 
turn, delegate to others. 


TVA AND AEC PUT 
POLICY INTO EFFECT 


This general principle of different 
kinds of questions of policy and man- 
agement being decided at different 
levels and by different individuals, 
and at different locations is, of course, 
common to human organization the 
world over, in one way or another. 
They are hard to escape. I mention 
them because there seemed to me 
quite a lot of analogies and quite a 
good deal of experience in this field, 
of finding a level at which decisions 
of varying degrees of complexity 
or magnitude or scope may be deter- 
mined. The Atomic Energy Commis- 
sion and the TVA both have this in 
common. The Congress of the United 
States declares the policy that the 
Tennessee River shall be made a con- 
trolled river—a very broad decision 
appropriately to be made by the leg- 
islative body of the whole country. 
It then directs the Board of Directors 
of the Tennessee Valley Authority to 
carry that decision into effect, not by 
deciding precisely where each of the 


dams should be 


located—which is 
an engineering and technical matter 
—but by determining the general poli- 
cy that the river shall, by technical 
means, be made controlled and navi- 
gable and so on. 

So the Atomic Energy Commission, 
through the Congress, is told to do 


er research in fundamental nu- 


furth 
clear science, but not precisely how. 
These varying kinds of policy deci- 
sions, as I say, have a good many an- 
alogies in human experience, both cur- 


rent and in the past. 





